


ILLUMINATING 
ENGINEERING 


You can do practically anything with a 


WAKEFIELD TROFFER 


- EDSELaa 


SIMEON EDSEL COMPANY 

Columbus, Ohio 

Happy combinatior the new Ff 

and the neu thefield Troffer te 
to » 


up 


Architects 
Lehman-Gerstner 
Electrical Contracto 
S&S Electric Co 
Distributors 
Graybar Electri 


Columbus 


it comes in 4 modular sizes 


91h 24h?@ ik2z28R.° Zhe © 2H. Sa eR. 


it offers 7 types of light control 


® Styrene ® 35° x 35° Louver © #70 Corning @ Acrylic @ Vinyl 
® Alba-Lite No. 93 @ Clear Plastic Lens 


it fits 5 types of ceiling construction 


® Acoustical ceilings using concealed mechanical suspension ®@ Suspended plaster 
ceilings with plaster frames ® Metal panel acoustical ceilings using Tee-bar suspension 
® Acousti-Line Ceilings ® Acoustical ceilings using exposed grid suspension 


OFFICES IN 43 PRINCIPAL CITIES 


A new Wakefield condensed cat- IN THE U. S. AND CANADA 


alog illustrates and describes the 
wonderful Wakefield Troffer line W A K E F | E L D 
Write for your copy. THE WAKEFIELD COMPANY «+ VERMILION, OHIO 

WAKEFIELD LIGHTING LIMITED* LONDON, ONTARIO 


in detail. 














OCTOBER 1957 


World's 
Largest 
Exclusive 
Manufacturer 
of Fluorescent 
Lamp Ballasts 








“Quiet. 0 ki HICH: EFFICIENCY 
_ 277-VOLT POWER FOR TWO 
96: 1-12 SLIMLINE LAMPS | 
seaey IN SERIES | 














T6000 SEAVIEW— AVENUE. --BRIDOEPORT 8, CONNECTICUT — 
l\EDisan 4- cones | | 


ILLUMINATING ENGINEERING 





Contents 


October 
1957 


Vol. Lil, No. 10 


Kirk M. Reid, President, 1957-1958, Illuminating Engic ering Society 
Ceiling Interest for Luminous Ceilings — George W. Clark 
I.E.S. Lighting Data Sheet — Series XXI! 
Lighting a Men's Hat Store (12-109) 
Impressions of Illumination in Russia — William P. Leo 
Fluorescent Strip Runway Lighting — S. C. Peek 
1.E.S. Home Lighting Data Sheet 
Lighting an Enclosed Patio (22-58) 
Uses of New Mercury Lamps —D. R. Phillips and E 
|.E.S. Lighting Data Sheet — Series XXII 
Lighting a Bank (17-50) 
Experience with High Level Office Lighting — J. M. Ketch and W. S. Fisher 
1.E.S. Lighting Data Sheet — Series XXII 
Lighting a Church Hall (16-10) 


1957-1958 Officers 
President 

Kirk M. Reid 
Vice-President 
George J. Taylor 
Vice-President 

J. B. Browder 
General Secretary 


R. G. Slauer 


Treasurer 


J. R. Chambers Lighting Extends an Invitation to Learning 


. 1.E.S. Guide for the Photometric Measurements of Fluorescent Lamps 


Editor 
Ruby Redford 


1.E.S. National and Local Officers 


Lighting News 


Advertising Manager 
Clayton E. Ellis 


I6A Committee Personnel 


. 25A__iIs.E.S. National and Local Officers 


i 4A N qui + Dat 
Assistants 3 ew Equipment Data 


Barbara Lamson, Editorial 
Adelaide Philiba, Advertising 


52A Index to Advertisers 


F Sustaining Members — F 
Publications Committee 
R. M. Zabel, Chairman 
Brooks Chassaing 

H. F. Davidson 

Leon Johnson 

R. W. Morris 

W. J. Roach 

J. S. Schuchert 


STATEMENTS and opinions in articles and papers in ILLUMINATING ENGINEERING are the 

expressions of contributors and do not necessarily represent the policies or opinions of the Society. 

Official Society opinions are expressed only in official committee reports specifically approved by 
the Council of the Illuminating Engineering Society. 


ILLUMINATING ENGINEERING SOCIETY 


EDITORIAL and advertising offices PUBLICATION office 32d Street & 
1860 Broadway, New York 23, N. Y. Elm Avenue, Baltimore i1, Md. 


Executive Secretary 


A. D. Hinckley 


Technical Director 


C. L. Crouch 


ILLUMINATING ENGINEERING: The Journal of the Illuminating Engineering Society. Copyright 1957 by the Illuminating Engineering Society 
Published monthly in the United States of America. Entered as second-class matter at the Post Office, Baltimore, Md. Acceptance for mailing at 
special postage rates provided for in Section 1103 P.L.&R., Act of October 3, 1917. Authorized July 16, 1918. § Subscription $12 per year plus 
extra postage to al] countries to which second-class postage rates do not apply; single copies $1.00. { Address changes must be received at 1.E.S. 
headquarters by the first of the month to be effective with the issue of the next succeeding month 


Founded 1906 














, . © | |e oe 


Showing how LBQ Fin re- 

flects light downward in 

| true parabolic pattern. 

Provides low-brightness 

\ quality, proper diffusion, 
minimum glare. 
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Exclusive with Curtis —LBQ* Louver Fin with 
*Low-Brightness Quality—assures rigid, rugged strength 


The end result desired in lighting is high level illumination with 
maximum visual comfort. Both are achieved with the new Eye 
Comfort®, Alzakt Aluminum Troffer, by Curtis. This new troffer 
features a completely unique and exclusive design in the extruded 
LBQ Louver Fin—an original Curtis development. The heaviest 
Alzak Aluminum Fin yet devised provides absolute rigidity and 
permanent strength—longest life, ever. V-bar and fin of the 
Curtis Troffer produce a parabolic pattern in both directions. 
With the LBQ Louver, only Curtis has a true parabolic-shaped fin. 
Result: High output... with low-brightness quality... from 
all critical viewing angles. There’s proper diffusion, comfortable 
illumination, wherever light is cast. Reflected glare is minimized. 
Be one of the first to see how the new Curtis Eye Comfort Troffer, 
with extruded LBQ Louver Fin, can solve lighting problems better 
in offices, schools, stores, institutions—all commercial buildings. 
Write today for a demonstration by a Curtis Visioneer (vision 
engineer) in planned lighting. 
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4 laminating Crgineering Society 
c Cc rf d 


and especi 

highway lighting during he i - vear sxampl I during 

fundamental studies on highway rhtiv f ‘ st ) ers turn 

the Soci ty ’s National Technical ont Lt } trenuous activ rs he play 
' 1 on the Corn team; r the 192 and 


development of a Street l ing ] or ae a 
] ‘ ) ( 

the 1940 conference; studies traf movement unde ! complied a 
‘ , tennis player wo ‘ te yy z 1am 


fluorescent 


e 
won 


blackouts: some of the earlies 


lighting; the correlation of street rhting and street tre pionship five ti 

fraction of his many paper the New York St ! 4 ‘ np hip onee. The 
member of the Street Greater Cleveland singles mpionship f to him ten 
times, and the es t ve 1 ’ is time Mr. Reid 


management to name only a 
He has, of course, been a long-time 
and Highway Lighting Committee, serving : its secretat 
for some eight years was ranked America’s No During the past 
Mr. Reid’s many-sided interests extend apparently to his ecade his best National Rankings have been No. 3 in men’s 
fied by numerous and senior singles, No. 5 in father-son doubles, and No. 6 in 
. men’s senior doubk rennis greats sucl 
tee, Mr. Reid has also great Australian champion J. O. Anderson and Pat O’Hara 
Wood, captain of the Australian Davis Cup team (whom 
lef d), have been his tennis opponents 


professional life also, again exempli 


I.E.S. committee appointments ! 


varied In addition to 
work with the Street Lighting Comn 
been associated prominently with such committees as Prog 


Sports Lighting, and National Shad incidentally he « 


ress, Papers, Defense, 

of all perhaps, is his One of his longes | against Bill Tilden 
executive leadership as an elected officer and member of in an exhibition 1 1925 : Cincinnati Tennis 
Council since 1952; his work here has been an importan Club. Tilden finally }, 16-14 

Kirk Reid brings to the Presidency of I.E.S. and to his 


factor in Society progress. 


Tree Conference. Most prominent 


1920), Mr. Reid has eadership of I.E.S. progress, a stamina and skill similar to 
that which has enable« 


may look forward to a vigorous and sue 


A graduate of Cornell University 
i him to compile such a sports record. 


been for almost his entire professional! eareer associated 
with the General Electric Company’s Engineering Division Society members 
cessful administration of their affairs this coming year 


at Nela Park, Cleveland, Ohio. 


His present assignments, as 
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Applicant's waiting area. Ceiling pat- 
tern, using colored acoustical baffles, 
is integrated with floor plan of fur- 
nishings. Lighting levels here are 
lower than in working area, to provide 


a restful, friendly atmosphere. 


Ceiling Interest- 


Ceiling interest, with color, form and 
texture, adds a pleasing element to 
the functional characteristics (light- 
ing, acoustics and air-conditioning) of 
this installation. In a planned and 
pleasing pattern, white plastic panels 
combined with pink plastic panels, 
have been outlined by blue acoustic 
baffles. In the background, yellow 
baffles with white panels form another 
pattern. Lighting levels are of the 
order of 75 footeandles in the work- 
ing area; lower in the lounge and 
waiting areas (foreground). Installa- 
tion is in the Personnel Department 
of the New England Mutual Life In- 


surance Company, Boston. 


Ceiling 


Interest... 
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Higher illumination levels (75 ft-c) 
provide a more formal, efficient feel- 
ing, to define the working area. Ceil- 
ing interest is added by yellow acous- 
tical baffles in a planned and pleasing 
design. Note high vertical illumina- 
tion on mural, where luminous plastic 
panels extend from wall to wall. 


can add pleasantness to lighting 


- from our normal standards for 


footeandles and footlamberts, properly-designed 
extended area lighting systems completely fill the 
bill. Whether wall-to-wall or in panels, they con- 
tribute the required amount of illumination in a 
quite acceptable manner. They provide the “clean 
ceilings” so desired by architects. In addition, they 
often provide certain economic and esthetic advan- 
tages not otherwise obtainable. However, they can 
be monotonous. 

In a paper* presented before the I.E.S. National 
Technical Conference in Atlanta last month, a plea 
for more dynamic lighting 


was made again 


design. Pleasantness—flexibility—ceiling interest 

greater emphasis to esthetic and psychological 
aspects of illumination design— were suggested. 
We have reached the point in lighting practice 


where we should do something more than design 
Footcandles, Footlamberts What Next,” by George W. Clark 


and Richard E. Harz, 1.E.S, 1957 Conference Paper No. 5 


Avrnor: Sylvania Electric Products Inc., Wheeling, West Va 
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By GEORGE W. CLARK 


installations which are considered good solely be- 
cause they do not violate accepted rules and codes. 
We should be working to provide installations 
whieh are positively pleasant as’ well. 

For the installation shown, the Personnel De- 
partment of the New England Mutual Life Insur- 
ance Company in Boston, the architect particu- 
larly wanted such a plus factor. And the manage- 
ment wanted an outstanding “first impression” for 
prospective employees. With no sacrifice of good 
lighting principles, pleasurable lighting has been 
achieved by applying as well several architectural 
These ele- 


ments of Color, Form and Texture, used to create 


principles to the wall-to-wall system. 
Integration, Function and Character, are not new. 
But their application to the ceiling, and especially 
as a feature of the lighting system, has been fairly 
rare. Actually, the ceiling is a “natural” for the 
introduction of such elements to an interior; ex- 
tended area lighting systems provide a natural op- 
portunity to do so. 


Ceiling Interest—Clark 





and stimulating re This same feature also makes practical periodic 
field. We've changes to give the installation a “new look.” 

erest. how Air diffusers, it will be noticed, are located in 

relation the perimeter panels, thus adding another func- 


sour tional value, without disturbing the overall design 


concept, 
nerchandis« The efficiency with which lighting principles are 
the ceiline? met with extended area lighting is so well known 
that this phase has not been expounded here. In 


nd as an el 
the New England Life installation, the excellent 


lighting results in the general office area and front 


tallea? » 
installation, Color > . . 
center section, are from two-lamp strip fixtures on 


pleasurable light . , . . oe f 
' three-foot centers. Illumination is 75 footcandles 
area, white shallow ‘ ‘ ; rie 
' maintained. In the applicants’ waiting area and 
d area lighting systen “a : ” > ; : : 

: lounge area, “outrigger” type of luminaires with 


th pink deer loubl ‘ ; " : 
— ie ' lamps on two-foot centers provide 50 footeandles 
as outlined by blue acous ; , : : : , 
‘ maintained. Structural height o le area varies 
) ntained. Structural height of tl rea varied 
circies within the . - 2 > ; ons . . P 
hb of } ' from 15 feet to 19 feet; plastic ceiling height is 12 
en of rgntness . " » « 
feet 6 inches (back area) and 14 feet 6 inches 
pleasant de mn ' ; . 
' front area The plenum, which contains pipes, 
onsideration, ; . , 
_— ducts, ete., is, of course, painted a high reflectance 
luminaire ré are alternately wire that the 
white 
illumination el can be changed whe esired : ; 
In the back office area where the wall mural is 
photograph located see photograph), the luminous plastic 
panels are used with panels extend from wall to wall. The resultant 
*] The ran v , . 
baffles. The rectangu uniform brightness distribution and high vertical 
pint manels ; ‘ : . 
pink panes i illumination level adds significantly to the detailed 
eas by integrating the ceiling scene of the mural design. 
hat 1s, Turniture, rugs, ete It might be said, however, that it is the esthetic 
in the general office, coupled design considerations which have made this instal 
rr ile if ‘- ror , 
provide a more for lation outstanding. In addition to comfortable illu 
area and mination which conforms to our highest lighting 
section, principles, “positively pleasing” lighting has been 
Petand) , , ee 
lendly obtained with ceiling interest, and the application 
of architectural principles— Integration, Function, 
areas of this T d space are give Character by means of Color, Form and Texture 
through the m« of a lighting system 
eommon structure a nodule through Acknowledgements 
each is individualized by means of the Designer of the lighting system was Peter Muller- 
pt 
hermore, this has been accom was by Wilton H. Hoag, purchasing agent and A. 


its separate function Munk Associates, Pittsburgh, Pa. Interior design 


dized equipment which pro Osborne Willauer, architectural consultant for the 


at relatively low cost New England Mutual Life Insurance Co., Boston. 





|.E.S. Officers and Committee Chairmen 


Photos of I.E.S. National Officers and the Section and Chapter Chairmen begin on 


we 543. Listing of these officers begins on page 25A. The I.E.S. Committees and their 


Chairmen are listed, beginning on page 16A 
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INSTALLATION AT GEORGE |. EAKLE HAT SHOP, 1628 MARKET ST., PHILADELPHIA, PA. 


Lighting a Men’s Hat Store 


LIGHTING OBJECTIVE: To provide general and supplementary lighting for displaying and selling 


men’s hats and accessories 


GENERAL INFORMATION: The sales and display area of this store measures approximately 17 by 
74 feet with ceiling heights of 9 feet 8 inches in the front portion and 8 feet 10 inches in the rear 
portion. Although hats are the specialty of the store (hats of 30 different manufacturers are 
stocked), shirts, sportswear and accessories are also sold. Colors and reflectances of the major 
store surfaces are: 

ceiling (acoustical tile white 
floor (asphalt tile white with 
tan streaks 


woodwork (painted tan 


INSTALLATION: General illumination is provided by ten surface mounted plastic bottom fluorescent 
luminaires (Smitheraft catalog No. 10496). each equipped with four 96-inch T-12 deluxe cool 
white slimline lamps, and by twenty recessed units with asymmetric reflectors and eccentric 
louvers (Pittsburgh catalog No. 55-5 (UL), each equipped with one 150-watt A-23 clear lamp. 
These units are located as shown in Fig. 2. 

Supplementary lighting for hat selection is provided by a 76-foot long custom built suspended 
luminaire as shown in Fig. 3. This unit is equipped with symmetric reflectors and nineteen 40-watt 

T-12 deluxe cool white fluorescent lamps. Fitting mirrors attached to this custom built unit permit 


(over) 


{Is ‘ON ond ‘VI'V 





Lighting a Men's Hat Store (Continued) 
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Lighting designed by Paul Scherr, Architect, Philadelphia, Pa., and George T. Ander- 
son, Jr., Philadelphia Electric Co., Philadelphia, Pa. 


Lighting data submitted by George T. Anderson, jr., Lighting Engineer, Philadelphia 
Electric Co., Philadelphia, Pa., as an illustration of good lighting practice and 
to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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University of Moscow, 


completed in 1953 > 


Impressions of 


Illumination in Russia 


. the lighting like over there? 


Ever since my return from seven days in Russia 


this past July, this has been the question most fre- 
quently asked, at least by my lighting colleagues. 

Russia was to attend the 32- 
Electrotechnical 


this year 


My purpose in 


country International Commis- 


sion’s annual meeting, held in Moscow, 
July 2-12. It was my good fortune to attend this 
S.A. delegate to Committee 34, Lamps 


Committee 34 and its 


meeting as U 
and Related 


subcomittees work on the 


Equipment. 
preparation and constant 
international 


improvement of specifications for 


lamps, lamp-holders, fluorescent auxiliaries, ete. 


IEC business sessions, of course, took most of my 


time, but within the opportunity available I ob- 
served as much of lighting practice as possible. It 
would be unfair to draw broad conclusions on ob- 
servations made during one week in a country, but 


certain impressions were inescapable 


Public Buildings 


Since our arrival in Moscow was in the early 
evening, our first lighting 
Hotel Moscow. 


very dark and dismal in appearance, and the ele- 


impression was in the 
This was poor. The main lobby was 
vator and corridors not much better. Our suite of 
rooms (which ineluded living room about 18 by 30 
Salem, Mass 


Sylvania Electric Products Inc 
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By W. P. LOWELL, JR. 


made a much 
floor lamp 


Not too unlike the 


feet complete with grand 


better 


piano 
chandeliers, 
and desk lamp. 


condition found in some 


impression with its 
with silk shade, 
American hotels, the shade 


with about 25 per cent transmission. One 


was red, 
of the two 40-watt bulbs in the desk lamp was miss- 
ing, but a little “bulb snatching” took care of that. 
The bedroom had an overhead chandelier and a 
single reading lamp on a table too low to be of 


much value. This too may sound familiar to tray- 
elers anywhere. 


Moscow 


were 


where the IEC 
held, was one of the highlights of the trip. 


University, meetings 
The Russians have cood reason to be proud of 
this huge building, completed in 1953. It is well 
planned, on a site overlooking the city, and in my 
lighted. The lighting, I 


in quality to that which would 


opinion quite well would 
say, is comparable 
have been used in U. S. college buildings of the 
same era 


A typical 


Fluorescent lamps are used throughout 
classroom had four-lamp 40-watt lumi- 
naires on approximately 8 x 10-foot spacing. Lu- 
minaires were mounted on white acoustic ceiling, 
and were well shielded with plastic sides and plas- 

louvers. Corridors and halls were well lighted 
with plastie shielded units, and the elevators, which 
were some of the fastest and smoothest I have ever 
lighting. My 


lighting would be the 


used, had good fluorescent only 


eriticism of the University 


Lowell 509 





Street Lighting 


Abo 


; 


h was por 
and plasti 


enhance 


he outstand 
r every crystal 
and working. Th 


football fi 


candles on 
lf all 


was 


Same 
dg or 
fabulous place 

eption, buffet 
climaxed our y 


subways, and 


fastest | 


“al nceanaes 
Moscow 


the traffic 


aowntown and 


well lighted for they 


seemed to be Usé 


tour 


crlasswi 


susp 


assware, 


nment 


but both sides of the 


SU- To spacing carried 


200-watt incandescent lamps with 


Mounting was about 25 feet 


pavement Seeondarv streets 


nce 


plastic 


five 80-watt 


'S This would 


tit on way 


well maintained 


small square near 


olor orrer ted 


- , , ‘ , 
lumination in Russia 


Lowell 


lamps, each reported as 500 watts. Because it is an 


experiment, these lamps are in opal glass, open 


bottom units, with the lamps extending below the 


would rate them as rather glaring 


level 


lass so we 


[llumination was adequate 


Floodlighting 


OULLaALIS 


Moscow 
Mar Vy Oo! 


abounds with st: 


these are floodlighted, and so, of course 


buildings of Red 


mlin and the Square 


¢ seemed reasonably conventional 


done, although the floodlighting ser 


lamps tl 


“packing in all 
We wer 

ie floodlighting 

eoated 


lighted is 
“blacklight” 


hiteet or othe 


lichted witl 
the ar 


is then translated into requir 


uments and formulas 


were not clear, perhaps du 


Store Lighting 


We had been told that display 


used in the 


stores of Moscow | 


competition. Such is not the case found to our 


surprise many store display windows lighted at 


night. Judged by our standards, the lighting was 
rather poor, but it was able to compete with other 
stores and with the street lighting 

There 
displays or departments, but the general overall 


GUM, the 


was provided primarily by 


was some interior lighting of individual 


lighting of giant state-owned depart 


store. the sky, 


ment 


through an all-glass roof and vast light-wells 
Business was confined to the first floor and second 


flo r mezzanine all lighted by daylight from above 


Office Lighting 


the 
but 


No riven to enter offices ot 
Kremlin or 


the 


invitation was 


other government buildings, 


could be 


This was usually round white 


through windows glimpsed sketchy 


overhead lighting 


globes using. for a guess. 200-watt lamps 


olass 


Local lighting was available at most desks. and was 


in wide 


use 


Industrial Lighting 


The only visited was “Svet 


which 


industrial plant | 


lana,” manufactures radio tubes, semicon 


ductors and large transmitting or power tubes 


Fairly good local lighting was provided for most 
operations, but the general lighting was very poor 
MINATING 
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Lighted window display 


in Moscow store 


Since we visited this plant during daylight hours, 
very few lamps were on but fixtures were of white 
opal glass that could not have contained larger 
than 200-watt bulbs. Further, they were on almost 
20 by 20-foot centers. This was out of keeping with 
which appeared to be 


the balance of this plant 


reasonably modern as to equipment, cleanliness 


ana layout 


Residential Lighting 


Residential lighting in Russia is 
to us. because we were not invited into anv homes 
We did not have nerve enough to invite ourselves, 
and the Russians were too shy to ask us. Fron 
conversations with guides, interpreters and others, 
the impression was that home lighting was chiefly) 
$0-, 75- and 150-watt incandescent lamps concealed 
inside large silk shades but otherwise bare, the 
shades usually red or orange. This was borne out 
by the merchandise on display in the “lamp depart 
ment” of GUM 
shielded portable and fixed units were available, 


Electrical 


Some small metal and glass 
but the women were buying silk shades 
appliances, such as space heaters, irons, toasters, 


coffee-makers and vacuum cleaners were being sold 


at prices comparable to ours, but with style and 
Watt-hour meters 


quality of several years back 
were also on sale, for what purpose I could not 


discover 


General Observations 


Russia has no existing official standards of light- 
ing, but Soviet engineers say they are preparing 
the first set of Russian standards for release next 
January. Some 400 engineers and technicians are 
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now working at the Illumination Research Insti- 
tute, and great plans are being made for Codes of 
Illumination and for vast improvements in the re 
lighting of Russia. At present, illumination levels 


and quality of lighting considerations, are far 


lower than in the United States 
Incandescent bulbs are by far the most widely 


There is little use of fluores 


used type of lan p 
cent, and mercury vapor lamps are still experimen 
tal. Lamps and fixtures appear not to be main 


“»yrogram” basis. Daylight appears to 


tained on a 


be used in preference to electric light 
In the lamp manufacturing field, the impression 
the rate of 


was that production is considerably 


less than Ameri 
the rate of 
appear to be about half, or less, of an American 


's lamp industry. On lamp bulbs, 


production of a Russian machine would 
machine. In terms of volume, it is interesting to 
note that the USSR lists only 11 lamp manufactur- 
ing plants in the entire nation. Engineering de 
sign of Russian lamps and electrical products is 
not as advanced as that in the United States, judg- 
ing at least from the products seen. Types of lamps 
on sale in the large Moscow store look like copies 
of 25 year-old U. S. models 

This may seem a gloomy picture of lighting in 
the work-day world of Russia. Perhaps it is, but it 
should be remembered that everything is done to a 
different standard of speed, traffic and human en- 
deavor. Also, whether it has any significance or 
not, I must report that I saw no Russian of engi- 
neering or technical grade wearing eyeglasses! 
And finally, the future of relighting in Russia 
seems promising, with considerable work in. this 
direction being done at the Illumination Research 


Institute 


Lowell 





Fluorescent Strip Runway Lighting 


By S. C. PEEK 


Introduction guidance takes over in importance. Fig 


1} ; the bar ght an eonde Tr hargve vste ‘ 
lamps are well suited for use with e bar light and condenser discharge s: m as 


" or , aS ' B59 The « ade 1g ( 
circular symmetry and the combina being used by a SAC B59. The good identification, 


: ve "tae : azimuth and roll gudiance are clearly evident but 
ion 1S 1 for illuminating areas of roughly 


quivalent length and breadth. Rectangular area Fig. 2 illustrates what greets the pilot at the run 
‘ ulvi engt.n ¢ ‘ eadt vectang 5 Areas 


; way when he gets ready for touchdown. One ap 
with one dimension relatively greater than the . ea = i 


othe r can he ‘lluminated either by a multiplicity of proa h to this problem Is to fill the “black hole 


: ' é' with additional beacon type lamps. Naturally such 
concentrated luminaires as is now common in stree : . 


, ‘ ) ust have a translucent covering and be 
lighting or can utilize a linear light source with lam} 5. ae nave : ‘ ; 


appropriate reflector. This paper is concerned w 


imbedded in the runway surface. While this sys 

, tem narrows the “black hole” and may provide 
the linear light source system. Although the liter: sph = 74 

oe more precise height guidance, it becomes necessary 

ontains several pertinent articles':- it 1s Telt I ‘ 


that the subject is worth reviewing for two reasons 


1) the advent of new higher brightness fluores when this concept is employed If the runway 


‘ could be illuminated, no mental gymnastics would 
ent, : 


for the pilot to estimate the location of the runway 


ay he required The runway surface could he seen 
2) the real need in airport runway lighting . 


Ait, elauteenin leniiins elie hace tnndad directly. Furthermore a series of lights offers a 
staiaitiidtie calash. nian ees eating tien wil tm temptation to the pilot to allow his eyes to jump 
visual guidance in both the approach and touch trom _ light to the next instead on picking . 
down stages of a landing has been well established point on which to fixate and then guide the aireraft 
by the CAA, the airlines and the military. Ap 
proach lighting, or lighting that leads the pilot to 
the runway is now becoming standardized. The 
new proposed system involves bar lights compris 
ing reflector lamps and electronic flash units which 
extend out into the approach area 3000 feet and ar 
placed parallel to the centerline of the runway 
Runway lighting methods, however, are by no 
means settled. The most commonly used runway 
lights which line either side of the runway serv: 
as beacons and the resultant “black hole” is 
becoming increasingly dangerous as the “jet age’ 
approaches. These new aircraft not only land at 
gher speeds, but are less stable just before touch 
These factors, coupled with the very poor 
ficiency at low altitudes which puts a 
on missed approaches, makes better run 
ing imperative 
d also be recognized that a row of bar 
mndenser discharge units provide good 
ce but do not give height informa 
pilot is in the approach phase of 
good azimuth information is of major 


when he is nearing touchdown, height 


‘onference of the 


ae < Figure 1. Centerline approach lighting at 
, at ta . . : 
Rowag, Sa Force Base, March Field, Calif. 


Fluorescent Strip Runway Lighting—Peek ILLUMINATING ENGINEERING 





thereto. The latter procedure has been recognized 
as being far superior and it is possible with flood- 
lighting. 

Fig. 2 is a photograph of a model built to demon- 
strate the “black hole” and Fig. 3 shows the same 
It was hoped 
that the same kind of improvement could be ob 
We now believe that 


these hopes have become a reality. 


model equipped with floodlighting 


tained on an actual runway 

Floodlighting of runways is not a new concept 
It was tried back in the twenties. In those days, 
however, the eorrect tools for doing a rood job 
available. The recent developments it 


VHO 


vided a means of adequately floodlighting a run 


were not 
very high output fluorescent lamps pro 
way from the low elevations required by propeller 
clearance. It was essential that the floodlighting 
fixture must: 

1) provide adequate runway illumination, 

2) be frangible so that an aircraft would not be 

damaged in the event that it left the run 

way, 

have little upward light that would 

tribute to glare. 
A high brightness fluorescent lamp in a light 
aluminum fixture employing a reflector large com 
pared to the lamp diameter and of accurate con 
It should be 
emphasized that fluorescent lighting is generally 
Often the 


lack of control results from the use of several lamps 


tour satisfies the above requirements. 
thought of as relatively uncontrolled. 


with a single reflector. The advent of VHO lamps 
has made it possible to obtain the equivalent out- 
put of three or more standard lamps in a single 
lamp. This provides opportunity for control in one 
dimension unobtainable from multiple lamp fix 
tures. Such control means putting light where it is 


wanted, with little glare 


Grazing Light Considerations 
Since the luminaire is low, the emitted light will 


illuminate the runway at a grazing angle. This 


type of lighting produces a completely different 


effect than lighting from higher elevations. 

Protrusions or minor changes in the contour of 
the runway are greatly exaggerated. The texture 
is vividly brought out and, therefore, contributes 
markedly to height guidance. Thus the presenta- 
tion depends on no special previous training of the 
pilot to be fully effective. 

Although the brightness of a perfectly diffuse 
surface is independent of the viewing angle, the 
angle between it and the incident light does affect 
the brightness. At grazing angles of incident light, 
horizontal perfectly diffuse surfaces are ineffective. 
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Figure 2. Picture of a model runway, demonstrating the 


“black hole.” 


Fortunately, most diffuse surfac predomi- 


light 
p lot 


Ss be come 


nantly specular in nature at low incident 
angles and low viewing angles: therefore. the 
can see what amounts to reflected images of the 
light source. A second effective surface condition 
results from any raised areas of the runway such 


as stones, tar expansion joints, or other nearly 


vertical portions. Such vertical portions have rela 
tively high brightness as viewed by the pilot, even 
though their surfaces are diffuse. In these cases the 
light is striking the surface at angles more nearly 
perpendicular than would be the case if the surface 
were horizontal. The runway can thus be marked 
by purposely creating vertical surfaces upon which’ 
the light can fall 

The need for floodlighting has been explained 
and the possibility of using grazing angle light has 
which 


been demonstrated. A practical luminaire 


uses this concept will now be described 


Figure 3. Model runway, demonstrating an illuminated 
runway at approach angles. 
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4 Practical Luminaire 
As mentioned earlier, high brightness fluorescent 
lamps of relatively small diameters are now avail- 


able. The 


brightness of 4700 footlamberts, produces 12,000 


VHO 25 reflector lamp has a surface 
lumens and draws 200 watts from the line. If such 
lamps were run along either side of the runway in 
eontinuous strips, 250,000 lumens would be avail 
able per 100 feet of runway. It is essential that 
these lumens be spread out over the runway surface 
The 
described in this paper accomplishes this by em 


flector 


and not up into the pilot’s eyes luminaire 


ploying a r¢ large compared to the lamp 


diameter, and ol controlled 
Fig 
re lationship 

The refi 


th it 


ar curately contour 


a schematic view of the refle 


t shows tor-lamp 
tor contour and lamp position are such 
front side of 
the 
other part of 


a light ray originating trom the 


the lamp is reflected out horizontally 


across 


runwa\ Rays originating from 


any 
horizontal. All 
than the 


are reflected below the 


the fixture other reflector and 


are painted black to absorb unwanted 


rht produce glare. The front glass is 


position that rays re flected from its inner 


absorbed by the blackened surfaces 


coated with aluminized 
and 


dull 
obtain the 


per cent reflectivity 


‘esistance to rr other 


The 


has been dete 


eorrosion 
eontour needed to 


rmined 


results 


both graphi 
ally and mathematically and is not a parabola. It 


hes a parabola, however, as the lamp posi 


ed farther away tron the reflector. It is 








NZ \ 











Troe 
Figure 4. Schematic drawing of the lamp and luminaire 


showing how the various rays are reflected. 
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Figure 5. Luminaires as used at 


Andrews Field. 


essential that the contour be very accurate, which 


is difficult to maintain in a fragile fixture. Produe- 


tion techniques have been worked out to accomplish 
this. 


Fig. 5 shows a photograph of an early luminaire 
was used on an actual installation 


The 


and 


which The top 
evlass diffuser has been eliminated 


.025-inch 


luminaire 


was made of aluminum was fragile 


aircraft in the 


The 


weather proof and stood up satisfactorily in a wind 


no damage to an 


left the 


enough to 


cause 


event that~ it runway fixture was 
and hail storm with gusts up to 90 miles per hour 
One hundred seventy-two of these fixture were 
installed at Andrews Field in Maryland by 
CAA for flight evaluation 


were also made 


the 
Some photometric tests 
and the results are shown in Fi 


rs 


6 and 7. Fig. 6 indicates the brightness of a cement 
runway surface as a function of the viewing angle. 
If the surface were completely diffuse the bright 
ness would be about 1.75 footlamberts at all angles. 
The fact that the brightness goes up at small angles 
points out that the surface has become more specu 
lar at such angles. It is fairly well established that 


a good pilot will go into a stare with his eyes fixed 


cry .am) 
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Figure 6. Brightness of a cement runway as a function 


of viewing angle. 
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ANGLE ABOVE HORIZONTAL 
Figure 7. Distribution of the early luminaires at 


Andrews Field. 


on a remote spot on the ru Thus his viewing 


s taking advantage 


angle-is low enough so tha 
of the higher brightness produced by the specular 
nature of the runway surfa This point is well 
illustrated in Fig. 8 which is a photograph taken 
at Andrews Field. The runway brightness at the 
far end of the illuminated area is clearly higher 
than in the foreground. Fig. 7 shows the relative 
vertical distribution of light from the Andrews 
luminaire. It should be pointed out that an im 
proved fixture has been developed which gives less 
light above the horizontal (0 ) than illustrated in 
pilot’s eye and 


the curve. The angle between the 


the fixture on a 150-foot runway is about 12 de 


grees 
Andrews Field Flight Tests 


Since there were several systems proposed for 


the solution of the “black hole” problem a commit 


Figure 8. Photo of actual runway as 


viewed from the approaching aircraft. 
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omprising members of the various 
CAA, ALPA, 
ATA, New York Port Authority, Air Force, Bu- 


Robert Gates of 


tee was set up 
interested organizations such as, 
reau of Aeronautics and others 
the CAA acted as chairman 
Washington. D. (¢ 


Andrews Field near 
was set up as a test site and a 
runway was equipped with ILS, visibility and ceil 
ing testing equ] ent and a center line 


complete with EFAS, 


system 
Electronic Flash Approach 
System). Various types of simulated flush fixtures 
were installed to provide narrow gauge and other 
types of runway lighting. Also 715 feet of fluores 
cent strip lighting was installed beginning at a 
point 550 feet down the runway from the threshold. 
Approximately two months of flight testing was 
earried out by a CAA DC-3 and by several other 
aircraft. Although extensive good weather testing 
was done the most significant testing was accom 


April 26, 1957 


Official Andrews weather was reported at zero-zero 


plished in the early morning of 


and the test runway instruments reported 50-foot 
ceiling and visibilities from 400 feet to ;%; mile. Mr. 
Gates, flying the CAA DC-3, reported little glare, 
good runway texture and good height guidance 
from the strip lighting during actual touchdowns 
under these adverse conditions. Captain R. C. Rob 
son flying an American Airlines Convair reported 
as follows: 

“Andrews weather given as ceiling 50 feet, 


visibility mile, approach lights No. 3 inten- 
sity, narrow gauge No. 3 intensity, fluorescent 
flood lighting on. Narrow gauge at 200-foot 
spacing with single middle light between each 
bar. Pilot maintained glide path needle cen- 


tered until below 150 feet. Condenser dis- 
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charge lights showed small displacement to left 
at 200 feet altitude: two barettes and 1000-foot 


; 


bar were the first steady burning lights seen. 
Directional cuidance first given by condenser 
Threshold seen after 1000 


Then first 


discharge lights 
foot bar passed under nose cut-off 
visible at slightly 


Linear bar effect 


narrow gauge bars were 


under 100 feet altitude 
noticeable with 3-foot spacing of flush lights 
Four stub narrow gauge bars could be seen 
upon crossing threshold which would indicate 


some 800 feet RVR 
Floodlights gave good runway tex 


at approximately 50 feet 


altitude 
markings not in evidence 


halo or blinding effect from 


but runway 
There was littl 
floodlighting.”’ 
His comments related to runway markings illus 
trate é ed for markings designed for grazing 
Fig. 8 


light raised tar strip as shown in 


showed up well and offers a clue to marking possi 


bilities 


Other Applications 
ig has also been tested for heliport 


lighting and found to give essential height guid 


an Portable fixtures were tested and placed on 


three sides of a square touchdown area. The open 
end was always placed toward the approach area 
and could be changed to meet wind conditions. 
Good reports were received from Commander Slate 
of the Salem Coast Guard. It is hoped that similar 
fixtures will offer a solution to the fog problem on 
superhighways, and the accurate control should 
offer good opportunities for floodlighting of build- 


ings and parking lots. 


Conclusion 

Thus the development of very high fluorescent 
lamps of relatively small diameters has made pos 
sible luminaire designs capable of controlled illu- 
mination. These make the use of grazing light with 
relatively little glare practical for the lighting of 
long, narrow areas. 

I would like to acknowledge the help of Dr 
Domina Eberle Spencer in the theory and contour 


design aspects of the project 
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(August 17-22, 1958) 
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|.E.S. LIGHTING DATA SHEET 
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INSTALLATION IN RESIDENCE OF MR. AND MRS. MATTHEW B. WEINSTEIN, MERION, PA. 


Lighting an Enclosed Patio 


LIGHTING OBJECTIVE: To provide nighttime illumination in a patio which can be seen from an 


adjacent dining room through floor-to-ceiling sliding glass doors. 


GENERAL INFORMATION: The patio measures approximately 12 feet by 23 feet and has a partial 
ceiling 9 feet high. Three Wasco (Wasco Products, Ine., Cambridge, Mass.) Plexiglas dome sky- 
lights 12 feet 9 inches above the floor provide natural lighting during daylight hours. The lower 
portion of the sides of the skylight cavity are covered with white textured silk; the next 12 inches 
above are paneled in bleached mahogany. The floor is varying hues of gray flagstone. The long 
wall is brown-gray stone. This patio serves, in a sense, as a “mural” for one entire side of the 
dining room, as well as a source of general lighting needed for the dining room to mellow the 


effect of its downlighting. 


INSTALLATION: Fourteen 30-watt T-8 fluorescent tubes installed in a 61-inch by 6-inch cove 
around the inside of the skylight cavity (7 feet by 151% feet) provide an average of 9 footcandles 
general lighting at night on a plane 36 inches above the floor. Deluxe cool white lamps were 


{te ON ofa “V'I'V 


(over) 





Lighting an Enclosed Patio (Continued) 





chosen for this application to retain the fresh and open daytime appearance and to vitalize the 
enery without distorting skin tones. In addition, a Gotham #575 louvered downlight with 75 

R-30 spot is recessed in the ceiling over the camellia tree to highlight its glossy green foliage, 
and two Swivelier bullet-shaped units each containing a 150-watt R-40 spot are mounted in the 


skylight cavity to highlight the potted plants and ivory tusks on the stone wall. 
on the average horizontal illumination is about 


watt 


With all lights 


12 footeandles. Brightnesses are as follows: 


White silk immediately above 


fluorescent lamps (at 45 degrees 


Stone wall (normal to 


Floor 


‘ 
sur 


it 45 degrees 
Architect: Frederick Wise, Philadelphia. Lighting designed by Elizabeth A. Meehan, 
Philadelphia Electric Company. 


Lighting data submitted by Elizabeth A. Meehan as one solution to a lighting problem 
and to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 





Uses of New Mercury Lamps 


HE INCREASING number of new mercury 


lamps for general lighting purposes has resulted in 
a need for more information on these lamps and 
their equipment to help guide their use. This paper 
supplies information on some of the new mercury 
lamps so that, in each application, the lighting 


system can give maximum benefit to the user. 


JACKETLEsSS, Quartz, HigH-Ovutrt 


Licut Sourct 
Development Background 


A high-output, quartz linear light source with a 
design life typical of mercury lamps would expand 
the number of ways of providing lighting for park 
ing lots, work areas, bulletins, building fronts, and 
other areas of general floodlighting. This source 
would be advantageous for use in equipment which 
provides a well-controlled light distribution par 
ticularly in one plane. In addition, it would have 
advantages for lighting at some of the higher 
mounting heights in industrial areas. 

Recent improvements in the higher output fluo- 
rescent lamps provide us with new light sources 
for many uses in these fields. However, a more 
compact source of very high light output was 
needed. Therefore, development work in this di- 
rection has been going on for some time. As a re- 
sult of this work, a 1500-watt tubular, jacketless, 


H1500-A23 


lighted length was produced (Fig. 1 


quartz mercury lamp with a 12-inch 
This lamp 
and the background of its development are de- 
scribed below. 

The design described here of the 1500-watt 
quartz lamp for general lighting is a result of many 
years’ work on mercury lamps for photochemical 
applications. Photochemical lamps are used pri- 
marily for production of ultraviolet rather than 


A paper presented at the National Tec! il Conference of the 
Iuminating Engineering Society, September 9-13, 1957, Atlanta 
Ga. AUTHORS Large Lamp Department, General Electric Co., Nela 
Park, Cleveland, Ohio 


Figure 1. The new all quartz 1500-watt 

mercury lamp (top) compared to the 

heat-resistant glass 3000-watt 
lamp (bottom). 


mercury 
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visible radiation, and these lamps are designed to 
give reliable service in printing machines and othe 
applications requiring such radiation 

Early photochemical lamps had hard glass en 
velopes, as do some general lighting lamps. In 
order to obtain higher wattage loadings, and, there- 
fore, higher efficiency, the are tubes were changed 
to quartz.’ Many sizes of quartz tubular lamps 
were designed to work satisfactorily under the spe 
cial conditions found in printing machine applica 
tions. Such lamps are produced in sizes ranging 
from 85 watts to developmental 10,000-watt sizes, 
and in lighted lengths up to 60 inches. Most of 
these lamps are highly efficient in producing visible 
radiation, and therefore, would appear to have 
lighting fields. At the 


time the present development was started, the only 


many applications in the 


long tubular glass mercury lamp being used for 
general lighting was the H3000-A9, and there was 
no quartz lamp of this type. Described below are 
lamp design problems and features of a jacketless 


quartz tubular lamp design to fill this need 


Operating Requirements 


Several operating conditions have to be met with 
all-quartz mercury are lamps. Some of these are: 
1) protection of the are tube from winds or drafts 
so that the lamp can warm up, (2) protection of the 
human eye from short-wave ultraviolet radiation, 
and (3) prevention of oxidation of the lead-in 


wires at the lamp seal. In the conventional 
jacketed mercury lamps, these requirements are 
met by isolating the are tube from air by enclosing 
it in a glass envelope. In some applications, how- 
ever, mercury lamps are used in totally enclosed 
luminaires, and in these cases, the lamp jacket is 
leaving off the jacket, a 


more compact, lower-cost lamp ean be provided. 


often unnecessary. By 


The 1500-watt lamp was designed for use in appli- 
cations of this type 
The lamp warm-up, (1), and ultraviolet radia- 
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tion, >) requirements can be met by a properly 


designed reflector and glass cover to enclose the 


lamp. However, to prevent oxidation of the seals, 


}), for this highly loaded lamp, a new design of 
lamp base and seal was necessary 


Since th te mperature ol the quartz bulb during 


lamp operation is about 1500F, a great deal of heat 


has to be taken away from the lamp seals. It is well 


known that the temperatures at the end of the 


molybdenu foil seal (measured at the tab) must 


; 


than 650F and pre ferably in the region ot 


600 Fk Fig 2 


be less 


9D0 F 


Lamp Design 
A special lamp end construction was designed to 
these temperature conditions. It combines a 
t-conducting lead and a special, ventilated in 


Air cur 


lator with a standard spade terminal 


rents which are generated inside an enclosed lumi 
naire flow up through the slotted base and past the 


Nickel p ated copper 


leads of large cross section between the seal tab and 


lamp seal he Iping to coo! if 


are used to provide an excellent path for 


low to the relatively cool spade contact 


terminal and the lamp sockets are cooled 


tion to the ‘cuit lead wires and to the 


housing. The spade terminal is silver plated 


ontacts are nickel plated to prevent 


change was to move the lamp ele 
trodes as far from the lamp seals as warm-up re 
quirements would permit. This greatly reduced the 
dissipated within the 


f heat to 


amount of heat (and light 
base and therefore reduced the amount 
be carried away by the seal. The combined changes 
described above reduced the seal temperature to a 
of about 570F in a totally enclosed, 4.5 
Fig. 3 
ral 


vary somewhat depending upon reflector design 


safe value 


ubiec foot housing This temperature will 


and operating conditions 


Since quartz glass has to be kept free of finger 


ks to prevent devitrification when operated at 


LEAD VENTILATION 
SLOTS 


Figure 2. End construction of the 1500-watt lamp with 
molybdenum foil seal and tab, lead wire to spade termi- 
nal and ventilated base. 
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Figure 3. Prototype of floodlight used to light the 
parking lot area of New York International Airport at 
Idlewild, New York. The back of the reflector swings 


open for maintenance. 


high temperatures, a paper sleeve is left on the 
Whenever the 


lamp is handled without the sleeve, it should be 


quartz tube until it is installed 


held by the lamp base. The lamp must always be 


operated in a suitable enclosure 


Lamp Data 


Table I provides data on this lamp. For com- 


parison purposes, data for the older 3000-watt 


tubular mercury lamp (H3000-A9) are also shown 


The new lamp has 23 per cent higher efficiency and 
3000-watt 


almost double the watts per inch of the 


lamp. As a result, it produces about 245 times as 


much light per foot 


Luminaire Designs 
To take advantage of the efficiency and compact 


ness of these lamps, proper luminaire designs are 


TABLE I — Physical and Electrical Characteristics of 
H1500-A23 and H3000-A9 Mercury Lamps. 


H1500-A23 H3000-A9 


Watts 1.500 

Lumens Approx. initial 

Lumens Per Watt 

Mean Lumens (Approx 

Lumens Per Foot 81,000 

Rated Life, Hours 6.0001 

Bulb, Glass Type T9 (Quartz 

Base S.C. Terminal 

jurning Position 

Maximum Over-all Length, Inches 

Loading, Watts Per Inch 

Arc Length, Inches 

Lamp Operating Volts 

Minimum Open Circuit Voltage 
at Minimum Primary Voltage 

Lamp Starting Current, Amps 

Lamp Operating Current, Amps 


Horizontal 


1Estimated 


*7.0 Amps. Max 
*Nominal Open Circuit Voltage at Rated Primary Voltage 
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Figure 4. Experimental industrial luminaires. A -— 
glass bottom (not shown), no ventilation. B — glass 
bottom (not shown), ventilated. ¢ -glass jacket over 
lamp (not shown), open top reflector. D — experimen- 
tal floodlighting reflector with three longitudinal louvers 


for lamp shielding. 


necessary. As already mentioned, these designs will 


have to (1) allow the lamp to warm up, (2) elimi 
nate ultraviolet radiation, and (3) allow the lamp 
seals to operate at temperatures below 650F under 
all conditions. To investigate designs for various 
applications, four experimental units were made, 
three for industrial lighting and one for floodlight- 
ing (Fig. 4). For the 


specular aluminum was used to determine some of 


experimental reflectors, 


the light control possibilities. However, in most 


industrial applications, the aluminum would prob- 


ably be etched to obtain a smoother light distribu- 


tion. 
Industrial Luminaires 
In the industrial reflectors (Figs. A, B and C) 


three methods were employed to meet the require- 
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ments mentioned above. Reflector A (20 inches 


wide, 22 inches long, 15 inches deep) was designed 


to enclose the lamp. Reflector B 12 inches wide, 


enclosed the lamp 


22 inches long, 11 inches deep 
but provided ventilation as shown in Fig. 5. Both 
reflectors A and B had cover glasses. Considera 
tions of seal temperatures and luminaire efficiency 
governed the selection of luminaire size. There ap- 
pears to be a limit as to the minimum luminaire 
size which will meet the seal temperature require- 


> 


ments — even in ventilated units of type B. 

For small luminaires of this type it may be pos- 
sible to enclose the are tube in a glass jacket (as 
part of the fixture) and leave the lamp bases ex- 
posed. As an exploratory procedure, reflector C (9 
inches wide, 18 inches long, 8 inches deep) was 


made, using a supplementary 2-inch diameter hard 
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Figure 5. Method of ventilation employed for experi- 


CANDLEPOWER - THOUSANDS 


mental industrial luminaire B (Fig. 4B). Air is allowed 


® 
0 


to flow past the lamp bases, but direct radiation from 


the lamp is eliminated. 





col— 1s° 


Thi . lure of Figure 6. Candlepower curves for lumi re B (Fig. 
lis proces eo 
1B) — specular and etched aluminum reflector. Plane 


rec mmender - . . 
: ; of measurement —perpendicular to lamp axis. 


glass enclosur 

It 
ests under the It will be noticed in Table II that the luminaire 
on lumen maintenan fficiencies are similar to those of reflectors de 
rosswise shielding angle of signed for other mercury lamp types. The efficiency 
es for each reflector. Tabl of reflector B (etched aluminum) would probably 
ta on these units have been higher if the aluminum had been proe 

downward light distributions were ob essed after it was etched 

three industrial luminaires Lamp seal temperatures (measured at the seal 
reflector B is shown in tab) were below the 650F limit with all reflectors. 
that very high candlepower was ob However, if the ambient temperatures had been 
angle of approximately 38 degrees higher than 80F, the lamp seal temperatures in 
This reflector was then etched slightly reflector A would have been near ov above the limit. 
a smoother distribution of light. Ads Therefore, an entirely closed unit of this type 
ht is provided for vertical illumination should have a volume greater than 2.8 cubic feet. 
xture brightness at the higher angles ( Fig The factor determining luminaire volume may be 
andlepower curve could be “smoothed” the temperature limitations of the housing rather 


by a heavier etching of the aluminum than the lamp seal 


rABLE Il Data on Experimental Industrial Luminaires for H1500-A23 Quartz Tubular Lamp. 


Lamp Sea! 
Crosswise Luminaire Temperatures 
Shielding Efficiency Reflector Design {Ambient — 80° F) 


{ | 61 t 


'D 
*" Glass Jacket over lamp 


2”Reflector Opening above lamy 


Vew Mercury Lamps—Phillips-Martt ILLUMINATING ENGINEERING 





2. Floodlighting Luminaires 


The experimental floodlighting reflector, Fig. 4D, 
was designed for building floodlighting applica 
tions where the units need to be mounted close to 
the building, The requirements are two-fold: (A 
In the plane perpendicular to the lamp axis, a nar 
row, high-intensity beam of light is needed to pro 
vide sufficient light on the facade of a tall building 
B) In the plane parallel to the lamp axis, a con 
trolled distribution is necessary to provide a uni 
form brightness pattern across the building front 
A parabolic reflector contour was used to fulfill 
reflector: were 
Baffles 


were also provided on one side of the reflector to 


requirement A. The ends of the 


angled outward to help meet condition B 


shield the lamp. 
Although the 


thus subject to more variations than a production 


reflector was experimental and 
model, its beam spread was only 20 degrees in the 
plane perpendicular to the lamp axis and it had an 


ntral 3-degree cone o 


‘ 


average intensity over the ce 


140.000 candlepower. In the plane parallel to the 
lamp axis, the desired “batwing” distribution pro 
vided a maximum of 180,000 candlepower at about 
30° from nadir 

The effectiveness of this unit was obvious when 
it alone was used to light a 30-foot by 250-foot sec- 
tion of a building. It was mounted about 12 feet 
from the facade 

Other reflector designs would make this lamp 
useful for general floodlighting such as parking 
lots and outdoor work areas. An outstanding ex 
ample of this type of application is at the New 
Several hundred 1500 


employed to floodlight 


York International Airport 
watt mercury lamps are 
parking and landscaped areas A close up ol the 
prototype luminaire designed for this application 


is shown in Fig. 3. Each unit houses one lamp and 
a glass cover seals the unit. The aluminum reflec 
tor is made up of five different sections. The units 
are mounted at 75 feet on standards placed on a 
While the number of 


units per standard vary, they are aimed to provide 


spacing of about 320 feet 
an average lighting level of approximately thre: 


footeandles. 


Blacklight Applications 


Not only is the 1500-watt lamp an efficient gen 
erator of visible light, it also produces a great deal 
of ultraviolet radiation in the blacklight region 

Table III). Thus, it will be useful in the fields of 
spectacular and electrical advertising and for in 


spection and supplementary lighting in industry. 
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TABLE Ill — Radiant Energy from Lamps* — 
Total Watts in Indicated Bands. 


Wavelength Band 


Angstroms H1500-A23 H3000-A9 


Ultraviol 


oR-IMPROVED REFLECTOR 


LicgHt SOURCES 


Although a tubular, high-output mercury lamp 
has advantages in some areas of industrial and 
exterior lighting, in others the color-improved re 
flector mercury lamps are often the more logical 
choice. While they were mentioned in a previous 
paper? in ILLUMINATING ENGINEERING, recent addi 
tions to this line of lamps increase the need for 


more information to guide their application. 

In the industrial lighting field a light source has 
always been desired which would reduce mainte 
nance, provide color improved light, and result in 
lower cost of light. Several lamps have now been 
developed which fulfill most of these requirements 
They are the 400-watt (11400-RC1 and H400-RW1 
and 1000-watt H1000-RC15 and H1000-RC12 
color-improved reflector mercury lamps (Fig. 7 
All these lamps have some degree of color improve 
ment, and they have controlled distributions which 
contribute toward reduced maintenance and cost 


of light. 


Design Features of 400-Watt Reflector Lamps 


A lamp with good maintenance characteristics 


was already available—the 400-watt reflector lamp 

H400-R1 
direct light without color improvement. The appli- 
4 


However, this lamp produced totally 
eation of a red-light-producing phosphor** over 
the silver reflecting surface improved color rend 
tion, but reduced light output. By going one step 
further and substituting the phosphor for the silver 
reflector and changing the frost density of the bulb, 
a satisfactory 400-watt lamp was produced — the 
H400-RC1 


increase in light output with no decrease in the 


This change resulted in a 54 per cent 


amount of light in the downward direction (base 
up operation Recently, a white phosphor has 
been used to obtain even more light but with some 
This lamp is 
H400- 


sacrifice in color rendition of reds 


the 400-watt white reflector mercury lamp 


Phillips-Martt 





RW1 


lamps is compared in Table 1V, column 8 


The relative red output of this and other 


Design Features of 1000-Watt Reflector Lamps 

The R52 bulb could not be used to enclose the 
1000-watt mercury are tube because of tempera- 
While a much larger 


bulb of similar shape could be designed, 


ture and space restrictions 
eost-of 
light estimates indicate that lighting systems using 
such lamps would not be as economical as those 
employing regular mercury lamps. For this reason, 
modifications of the regular 1000-watt, color-im 


H1000-C15 


a result, it was found that by phosphor coating 


proved lamp were investigated. As 


only the top half of the lamp jacket (base up oper- 
it was possible to obtain satistactory lamp 


While the 


shielding of the are tube by the lamp phosphor is 


ation 


characteristics at no inerease in cost 


less than with reflector shaped bulbs, this lamp 


H1000-RC15) has a light distribution similar to 


Figure 7A. Left, H400-J1, regular 400-watt, and right, 
H1000-C15 or -C12 1000-watt color-improved mercury 
lamps. 


Figure 7B. Reflector type 
lamps. Left, H400-RC1 or 
-RW1; center, H400-R1, and 
right, H1000-RCI5 or -RC12. 
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that of the 400-watt lamp, the H400-RC1. It directs 


two-thirds of its light downward (when mounted 
base up). In Table IV are the photometric data 
on the various lamps. The low-voltage version, the 


1H11000-RC12, has a similar distribution. 


Reflector Lamps Combined 
With External Reflectors 


It can be seen that the color-improved reflector 
lamps produce substantially more light in the 0-60- 
degree zone than other regular mercury lamps. 
Thus, the amount of light controlled by the ex- 
ternal reflector is less than that of conventional 
mercury lamps. This provides an opportunity to 
design more efficient reflectors and reflectors which 
have better lighting maintenance characteristics. 

To investigate the effect of lamp type on lumi- 
naire efficiency various 400-watt mercury lamps 
were tested in the same deep-bowl porcelain enamel 
reflector. The results are shown in column 7 of 
Table LV. It will be noticed that the luminaire 
efficiency with the color-improved reflector lamp 

11400-RC1 
than with the regular mercury 
color improved (H400-J1) lamps. Fixture lumens 
are 17,400 (-RC1). 16,400 (-E1), and 15,400 (-J1 


Since this comparison does not take into account 


is approximately 9 per cent higher 
H400-E1) and 


differences in reflector finish and contour, the 
added initial light on the work surface may not be 
proportional to these figures. However, it is obvious 


that if individual luminaires are designed for each 


lamp, those designed for the reflector-type lamps 


will generally provide the greatest amount of use- 
ful light. In addition, the better maintenance of 
these lamps results in higher maintained luminaire 
light output. The actual amount will depend upon 
the dirt conditions of the industrial area. 
Improved visual comfort is another benefit which 
ean be obtained in areas where these lamps are 
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TABLE IV — Photometric Data Comparing Color-Improved Reflector Mercury Lamps with Regular Mercury Lamps. 


4 
Upward 
Lumens 

(Base-Up 
Operation! 


Initial Mean 
Lumens Lumens 


16,400 


78)* 


21,000 


15.600 


78) 


20,000 
H400-RW1 22,000 


H400-RC1 20.500 17.000 
83) 
40.500 


54.000 


H1000-A15 
and -Al2 75 
H1000-RC15 53,000 38,000 
and -RO-12 72) 
H1000-C15 51,500 36,100 


and -C12 70) 


nitial lamp lumens shown in parenthesis 
porcelain enamel reflector 


through a Wratten #25 filter 
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oo 80° 60° 50° 40° 
ANGLE FROM NADIR 

Figure 8. Average fixture brightness vs. angle from 

nadir for a typical closed top porcelain enamel reflector 


and an open top aluminum reflector — both housing an 


H400-RC1 mercury lamp. 





Figure 9. Continuous rows of upward light fluorescent 
fixtures mounted at 22 feet provide an average level of 
30 footcandles. 
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5 7 
Downward Luminaire 
Lumens Lumens** 
(Base-Up Lumens in (Luminaire 
Operation) 0” - 60° Zone Efficiency) 


10,600 
(50)* 
11,200 
56) 
14,400 
(66) 
13,400 
(66) 
26.900 
50) 
35,600 
(67) 
29.100 


56) 


installed in well-shielded, upward-light luminaires. 
The brightness of aluminum reflectors of this type 
is substantially reduced over conventional enam- 
elled reflectors. Fig. 8 compares the average bright- 
ness of these two types of units housing H400-RC1 
lamps. Notice that in all the critical comfort angles 
between 50 and 80 degrees from nadir the average 
brightness of the enamelled unit is always more 
than three times that of the aluminum open top 
unit. An earlier paper* discussed comfort of light- 
aluminum 


ing systems employing upward-light 


reflectors for mercury lamps. 


Installations of Reflector Lamps 

Since the previous paper was written, there have 
been several industrial installations employing up- 
ward-light luminaires. The resulting visual com- 
fort has been outstanding; for example, compare 


the similar areas illustrated in Figs. 9 and 10. The 


Figure 10. Visual comfort of this mercury lighting 
system rivals that of the fluorescent lighted area shown 
in Fig. 9. H400-RC1 lamps in upward light aluminum 
reflectors are mounted at 28 feet. Lighting level is 
approximately 35 footcandles. 


Phillips-Martt 








fluorescent system installed at a 22-foot mounting 
height provides an average lighting level of approx- 
30 footeandles. Fig 
tion of the 
H400-RC1 


ng height of 28 feet. The lighting level is approx 


imately 10 shows an installa 
400-watt color-improved reflector lamps 
in upward light fixtures at a mount 
imately 35 footeandles. This comparison indicates 
that in areas where reflected glare is not a problem, 
the visual comfort of mercury lighting can rival 
that of fluorescent. 
Another guiding factor is economics. Studies 
reveal that lowest cost of light for 400-watt mer- 
obtained with 
H400-RW1 


as is pointed out in Table 1V, column 8, 


cury installations will generally be 
the 400-watt 
However, 
the amount of red light this lamp produces is less 
than that of the 400-watt 
H400-RC1 
considered, the use of the reflector color-improved 
H1000-RC15 and RC12 


equal or lower cost of licht than any other 1000 


white reflector lamp 


eolor-improved lamp 


Where 1000-watt mercury lamps are 


lamps usually results in 


watt mercury lamp system 


Summary 


Several new mercury light sources enable de 


signers to more adequately solve many problems of 
1500 


lighting interior and exterior areas. A new 


watt, tubular all-quartz mercury lamp provides a 


high output source which is well suited 


floodlighting 


ency and relatively small size 


compa 
exterior ipplications. Its 


also make it 


advantageous for use at the higher mounting 
heights in industrial areas. 

The reflector color-improved mercury lamps en 
able fixture reflectors 


which provide higher efficiency and better mainte- 


manufacturers to design 


nance. Thus, the lighting user has a way to reduce 
maintenance and lighting costs, to improve color 
rendition, and to obtain economically a lighting 


system with improved visual comfort. 
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INSTALLATION AT FARMERS AND MECHANICS BANK, 
MAIN AND CHURCH STS., PHOENIXVILLE, PA. 


Lighting a Bank 


LIGHTING OBJECTIVE: To provide general illumination for banking operations from a lighting 


system incorporated into the ceiling design 


GENERAL INFORMATION: The banking area shown above is approximately 37 feet by 56 feet with 
a ceiling height of 35 feet. The large center skylight measures 17 feet by 30 feet. Colors and 
reflectances of the major surfaces are as follows: 

ceiling ivory-white 73% RF 
skylight plastic white 55% RF 
cornice and trim light buff RF 
walls 

upper portion pale blue 71% RF 

middle portion sand : RF 

lower portion tan marble 52 RF 
eurtains light tan 2% RF 
service counter front tan marble 52% RF 
woodwork walnut RF 
vault door steel © RF 


floor tan terrazzo 2! RF 


INSTALLATION: An average general illumination level of 45 to 50 footeandles is provided by the 


following means: 
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Lighting a Bank (Continued) _- PRESENT CLEARGLASS 
SKYLITE 
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FRAME SKYLITE 
CONSTRUCTION 


(EXISTING) 
CORRUGATED TOP SERVICE,ME TAL 


PLASTIC PANELS HOUSING, MIRROR 
GLASS REFLECTOR 


1. By installing nineteen fluorescent luminaires (Benjamin catalog No. NHS-2-196 with sym 
metrical top reflectors) each 16 feet long and equipped with two 96-inch T-12 standard cool white 
slimline lamps, on the underside of steel supports in an existing skylight, as shown in Fig. 2. The 
nineteen 16-foot units are spaced 18 inches apart 18 inches above Benjamin “‘Panel-Glo” corru- 

ed vinyl panels, catalog No. N-40650. These 3- by 3-foot panels were cut to proper size and are 
erted in existing frame construction which eliminated the cost of component parts for support 
| suspension. All wood and steel surfaces in the skylight plenum are painted flat white. The 
lear glass skylight has been left unpainted so that daylight can be utilized when available. 
By fourteen recessed incandescent luminaires, Pittsburgh catalog No. 1-505-8 (UL), in 
1 on approximately 10-foot center about the periphery of the skylight. Each unit is equipped 
symmetric mirror glass reflector, a hinged concentric ring louver and a 500-watt PS-40 

np 

All of the above luminaires are relamped and maintained from the 6-foot high loft. The 

incandescent units are serviced from the top. The fluorescent units, which contain spring 
are relamped without going out over the plastic. 
chandelier has been retained to preserve the original architectural appearance of 


r, 40-watt G-25 outside coated ivory lamps have been installed to give a pleasing 


middle portion 
lower portion 
irtains 
service counter f 
woodwork 
vault door 


floor 


Lighting designed by George C. Linthicum, Lighting Engineer, Philadelphia Electric 
Co., Philadelphia, Pa.; Electrical Contractor: A. J]. Hasson, Mont Clare, Pa. 


Lighting data submitted by George C. Linthicum and George T. Anderson, Jr., Light- 
ing Engineers, Philadelphia Electric Co., Philadelphia, Pa., as an illustration of 
good lighting practice and to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
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Experience with High Level Office Lighting 


, Is a wide gap between the levels of 
illumination which laboratory tests indicate as 
desirable for office tasks and those which are cur- 
rently being installed. Although there is a gradual 
increase in accepted footeandle levels. it is a foot- 
candle-by-footcandle approach toward those higher 
levels rather than a full scale movement. Yet when 
reading, we naturally take advantage of those 
higher levels at windows, under skylights, and in 
the shade of a porch. 

[t is obvious that installation and operating costs 
influence the choice of footeandle levels of illumi- 
nation. Aside from economics, however, there are 
equally important questions as to whether we know 
how to design high levels that are visually com- 
fortable, whether we have suitable luminaires and 
application techniques to produce them, and 
whether the brightnesses and brightness relation- 
ships recommended for 50-100-footeandle installa- 
tions apply also to those in the 100-500-footcandle 
range. 

Believing that the answers to many of these ques- 
tions can be found only by living and working full 
time under full scale office installations with high 
levels of illumination the authors, and an associate, 


A paper presented at the National Technical Conference of the 
Illuminating Engineering Society, September 9-13, 1957, Atlanta, 
Ga AUTHORS General Electric Co., Nela Park, Cleveland, Ohio 


Figure 1. This “Floating Panel Lumi- 

naire” was installed without the need for 

fitting to the room’s perimeter. Illumi- 

nation on the table top is well over 200 
footeandles. 
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Carl Allen, have enjoyed a year or more under two 
types of high level installations. Their experiences 
and recommendations for other such tests or in- 
stallations are reported here for the benefit of 
others. 

First Installation Room 14 feet by 18 feet, 
ceiling 11 feet 10 inches; windows two sides, north 
and east; single occupancy. The aim was for a 
level of about 200 footeandles. The technique used 
was a large centrally located free-floating panel 
louver using a new type of expanded hexagonal-cell 
aluminum louvers. These were suspended by a T- 
bar system 18 inches from the ceiling. 

The light sources were thirty-two 96T12 cool 
white fluorescent lamps mounted on 2-lamp chan- 
nels on the ceiling and spaced closer at the center 
of the room than at the perimeter. 

Instead of a wall-to-wall louverall system, the 
12-foot by 16-foot floating panel made up of 2-foot 
by 4-foot elements, hangs free of all walls by one 
foot. In comparison with the wall-to-wall tech- 
nique, the floating panel system (1) avoids fitting 
panels around pipes, pilasters, ete.; (2) maintains 
a feeling of room height; and (3) places some light 
on the upper side walls. The air conditioning inlet 
was below the panel level, but if it had been above, 
and if the panels had been diffusing sheets, the 
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open space at the perimeter would provide plenty 
of area for air circulation 
Several types of hexagonal cell panels were ex 


shield- 


3¢-inch 


perimented with: 14-inch cell, 45° and 60 
ing, both aluminum and white finish; and 


eell, 45 


inch cell, 5214 


shielding, aluminum finish. Recently, 4- 
shielding, aluminum finish panels 
were installed. For the original installation, the 
14-inch, 45° aluminum panel seemed to provide the 
most pleasing cell size, and panel brightness in 
relation to the upper walls. Both the white and 
aluminum finish 60° shielding cells, and the 45 
cells with white sprayed finish were too low in 
brightness, and created a heavy appearance in rela- 
tion to the brighter side walls. For installation of 
higher footeandle levels, however, these character- 
istics could be of distinct advantage 

To balance the brightness pattern in the office, 
the following reflectances were adopted for the 
major surfaces: walls, gray (55 per cent) and 
wood trim, warm gray (45 


desk top, 


green 


60 per cent 


per cent carpet, gray (30 per cent 
tan (35 per cent 

Because the office is for single occupancy, the 
lamps were spaced for central emphasis rather than 
uniformits Using thirty-two 96T12 cool white 
lamps above a floating 14-inch, 45° aluminum cell 
panel, the system produced initially 250-260 foot- 
candles on the central table and about 220 average. 

The occupant has found the room visually and 
physically comfortable, and pleasant. The illumi- 
nation has proved to be well suited for all normal 
visual office tasks. For two specific job types - 
work on very glossy surfaces, and for long-time 


work on large areas of white prints — the reflec- 
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Figure 2. Brightness survey of room 
with the “Floating Panel Luminaire.” 
The louvers are ‘44-inch hexagonal alumi- 


num providing 52'2° shielding. 


Although 


shielding louvers 


tions or brightnesses may be annoying 
the occupant felt that the 45 
were comfortable, several people with shallow eye 
sockets felt that they would prefer a deeper shield 
ing. Recently, the panels were changed to those 
They 


lower in brightness than those of 45 


with 5214° shielding. are just noticeably 
shielding 
and, of course, the lamps are more deeply shielded 
The two cases where the system may become un- 
comfortable are (1) working on glossy photo- 
graphs and glass slides laid flat (this is typical, of 
course, of all open direct and louvered systems 
and (2) working for long periods on large areas of 
white prints. The second involves the combination 
of time, large work area, and its position in the 
field of view. This latter combination, and the one 
of large vertical low brightness areas such as walls, 
need additional field experiences and laboratory 
checks before conclusions can be made. 
Room 14 feet by 18 feet; 


ceiling 10 feet 3 inches; windows two sides, north 


Second Installation 


and west; double occupancy. The aim was to pro- 
vide at least 400 footeandles on the desk surfaces 
The technique employed was a “trofferall” system 
consisting of 12-inch wide two-lamp etched alumi- 
num troffers installed side-by-side. The luminaires 
have individual parabolic reflectors for each lamp 
The shielding is 40° crosswise and 35° lengthwise. 

Forty-watt rapid start lamps were employed op- 
erated on thyratron dimming controls to permit 
any lighting level between blackout and full inten- 


sity to be obtained. The dimming feature was in- 


cluded partly because it was desired to study vari- 
ous visual tasks under different levels of illumina- 
tion and partly because of uncertainty during the 


ILLUMINATING ENGINEERING 





Figure 3. Much evidence points toward 


, 


Nature’s “shade-of-a-tree” illumination 


levels as the optimum for many oflfice- 
type visual tasks. The light meter on the 
left desk reads about 450 footcandles 


under the prevailing conditions, 


planning as to whether the full amount of lighting 
would be acceptable. It is interesting to note that 
the occupants always use the full level for their 
day-to-day work. The dimming feature is used 
only for demonstration and experimental work. 
Choice of the parabolic aluminum troffer was 
influenced by previous good experience with single 
troffer 


provided 50 to 75 footeandles 


lamp deep aluminum installations that 
For crosswise view- 
ing this luminaire has a brightness at typical 
angles about that of white paper lighted to 75 foot- 
candies. The two-lamp troffer design was dictated 
for this installation in order to obtain the desired 
lighting level, and for the crosswise orientation, 


visual tasks on white paper become the brightest 


surface in the room even brighter than the lumi 


naires (Fig. 5 


Present laboratory data do not include informa- 


tion on direct glare and the brightness preferences 


of people at lighting levels of several hundreds of 


footeandles. However, it is possible to make esti- 
mates from presently known data and these indi- 
cate a Visual Comfort Index (VCI) of approxi 
mately 85 per cent for the crossview of the troffers 
usual viewing direction) and 50 per cent for the 
lengthwise view. This order of crosswise brightness 
control has been altogether acceptable to the oeccu- 
pants who have experienced no discomfort for that 
viewing direction. At the same time it should be 


pointed out that lengthwise brightness contro] for 


Figure 4. In this office the illumination 
on the desks is the same as that in Fig. 3, 
450 footcandles. All the components of 
the environment were carefully chosen 
before the lighting was installed. 
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these units, while satisfactory for many 50- or 100 
footcandle installations, leaves something to be 
desired at the higher levels 

The 14-inch cell hexagonal aluminum louver pro 
viding 45° shielding which was employed in the 
first office was also observed in the second office at- 
tached to the bottom of several troffers. This 
markedly improved the brightness of the unit 
lengthwise, but it impaired the good control char- 
acteristics of the parabolic reflector crosswise. 

Several new louver designs have been investi- 
gated which look promising for improving the 
lengthwise control without increasing the cross 
brightness. One such design for a fixture employ- 
ing high light output lamps has been reported.’ 
Application of the new louver to this office should 
bring the VCI values for crosswise and lengthwise 
view more nearly into balance and minimize the 
differences which now are seen as one turns his 
direction of view by 90 

All the components of the environment were 
carefully selected so as not to create eye-jarring 
brightness differences among room and work sur- 
faces. The room was newly furnished and carpeted, 
so there was an opportunity to select from the 
standard offerings of manufacturers colors of 
equipment having reflectances that would blend 
into a well-balanced brightness pattern. 

Colors and reflectances of major surfaces are: 
and aqua (50 per cent) ; 


walls, gray (55 per cent 


wood trim, warm gray $5 per cent); venetian 


blinds, ivory (60 per cent carpeting, speckled 


beige and brown (25 per cent); desk top, gray 


laminated plastic (38 per cent); desk bases, warm 


gray (45 per cent). The desk bases have a higher 
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Figure 5. A brightness survey of the 
aluminum “trofferall” installation reveals 
the seeing task on white paper to be the 
brightest surface in the room for the 
viewing dirction illustrated. 


reflectance than desk tops. This was done to more 
nearly balance the brightness of vertical and hori- 
zontal surfaces. Beige-colored telephones were also 
installed. 

When the room is in use the venetian blinds are 
closed on the west exposure which is to the rear of 
the occupants. The north side of the building is at 
the crest of a hill where the ground drops off very 
quickiy. There are no shade trees on this side to 
give protection from sky brightness. Hence, the 
blinds are generally raised only 18 inches to 24 
inches to permit some view of the outside. Full or 
even half-raised blinds expose a large area of north 
sky to view which is objectionally bright on ail ex- 
cept heavily overcast days. 

The north windows were glazed for a trial] period 
with low transmission heat-absorbing glass. This 
material transmitted only 10 per cent to 12 per cent 
of the visible light. One purpose of the low-trans- 
mission glass is to bring about a better balance in 
brightness between daylighted objects out-of-doors 
and interior electrically-lighted room surfaces. 
The material appears to accomplish this objective 
in 30- to 50-footcandle installations without one’s 


being particularly aware of the low transmission. 


However, where several hundred footcandles are 
supplied in the interior, the outside appearance 
grows relatively darker and reflections of the room 
in the glass become noticeable, much as they are at 
night. 

The lamps used in both offices are cool white. 
These have been quite satisfactory, combining high 
efficiency with reasonable color rendition. The 
atmosphere provided by cool white lamps is most 
compatible with the natural daylight to which there 
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is a generous exposure. There has been no indica- 
tion that a cooler color quality light source would 
be more desirable. 

The authors have also experienced lighting levels 
in some other installations as high as 200 foot- 
candles where warm white and deluxe warm white 
fluorescent lamps were used. At this level the 
warm color is quite intense and suggests psycho- 
logically that the temperature in the room is un- 
comfortably warm. On the other hand it is gener- 
ally accepted that the warm fluorescent colors are 
preferred at low lighting levels. 

Reflected glare has not proved to be a significant 
factor in this office. Glossy finishes in office equip- 
ment or materials are seldom functional and if 
shiny surfaces do not oceur there is no reflected 
glare problem. With glossy photographs for exam 
ple, trouble is likely to be encountered in any light 
ing situation. The reflections in such prints appear 
to be no more objectionable than most installations 
as lamps are on 6-inch centers and the reflectors 
behind the lamps are filled out with the lamp image 
to some extent. In this way, the lighting begins to 
approach a luminous ceiling. The solution to avoid- 
ing the reflections when they occur is the same as 
in most installations — to shift the angle at which 
the photograph is held until it reflects a surface 
less bright than the ceiling, such as a wall or the 
individual holding the print 

As a matter of general interest we have asked a 
number of visitors to this office to sit at a desk, look 
at any of several visual tasks, and adjust the dim- 
ming control knob to a level they would “like” to 
have. This is not a reliable criterion of what is 
“right” or “desirable” for any seeing job, but it is 
of interest to note that a great many select levels 
between 200 and 300 footeandles. A few have felt 
they’d like more than the maximum provided. No 
one has ever selected less than 100 footeandles. The 
authors expect to accumulate more data on such 
“preference” tests. 

A great variety of visual tasks are performed at 
For all of them the full 
lighting level is preferred by the occupants. The 


the desks in these offices 


tasks are viewed against gray desk tops having 
about 38 per cent reflectance. 

As in the case of the first office a condition of dis- 
comfort has been experienced when working for 
long periods of time on large white prints which 
cover the entire desk top. Under this condition of 
concentration on fine detail there is an increasing 
tendency to bring the eyes eloser and closer to the 
task until the white print fills almost the entire 
visual field. Again it is a matter of total quantity 
of light to the eye which causes the discomfort. 
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Reminding oneself to raise the head and look about 
intermittently and not to bring the eyes so close to 
the paper except when necessary has mitigated 
this condition, 

Pursuing the matter of large, bright areas fur- 
ther, one of the desks has been temporarily covered 
for several months with a material having 26 per 
cent reflectance. This is at the low end of the 
acceptable 26 per cent to 44 per cent reflectance 
range for furniture as specified by the “Recom- 
mended Practice for Office Lighting.” 


not solve the problem of a white print’s covering 


This would 


the whole desk top, but the thought was to provide 
a lower overall brightness for task and background 
when the task is small, say, 81% inches by 11 inches. 
To date no positive conclusions have been drawn. 
The 26 per cent reflectance background is accept- 
able and not so dark as to create an uncomfortable 
brightness difference with the tasks. On the other 
hand, it does not appear to be preferable to the 38 
per cent reflectance surface. 

Considerations of heat and its effects naturally 
arise as these installations are contemplated. The 
first office discussed has a lamp and ballast load 
averaging about 11 watts per square foot. No 
changes were necessary in the air conditioning 
system after this was installed and the total heat 
was just perceptibly more noticeable than it was 
with the previous lighting system which averaged 
approximately six watts per square foot. 

In the second office the load averages twenty-one 
watts per square foot. (If it had been installed in a 
conventional manner without the dimming feature, 
the load would have been 17.2 watts per square 
foot. ) 

Radiant heat is not noticeable immediately after 
turning on the lighting. After three to four hours 
of operation, the lamps, ballasts, and fixtures be- 
come thoroughly heated and measurements indicate 
that the aluminum reflectors reach a temperature 
of 100° to 115° F — about the temperature of panel 
radiators. During the season when air conditioning 
is provided air enters the room from an outlet at 
73° and at a rate of twelve changes per hour. This 
has kept the radiant heat from being excessive and 
it goes without saying that air conditioning is nec- 


essary to make this installation practicable during 


the warm months of the year. 

Some preliminary studies have been made re- 
garding mechanical ventilation of the space above 
the “trofferall” ceiling. It appears that this scheme 
could remove a large part of the long wave infra- 
red, thereby decreasing the air conditioning re- 
quirements. It would be highly desirable to sepa- 
rate as much of the infrared from the visible energy 
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ished, higher level lighting can 
OI 


good direct-view comfort there 


l 


nstallations having tory at several hundred footeandles. This appears 

to be further borne out by the expressed pref- 

t has not been necessary to erences of many visitors to these spaces. Almost 

in the office. One can universally the first described installation with the 

a lighting “floating panel luminaire” is regarded as accept- 

it as well ; able. In the “trofferall” installation, a great many 

hting load affects tl visitors select 200 to 300 footeandles as a level they 
eating and air ¢ would “like to have.” 

much more promi- The matter of reflections from glossy surfaces 


the future when lighting ean be helped by overlaying each louver panel with 


loser to the optimum lightly diffusing media plastic or glass The 
problem of the amount of light coming into the 
eyes from below requires more study and experi- 
’ ence ¢ basic laboratory investigatio 
the footeandle levels ind basic laboratory investigation 
rhe floating panel luminaire has much to recom- 


iffices and with the brightness ; oes ; 
mend it: simplicity of installation, light on upper 


side walls, and the feeling of lightness and ceiling 


‘table for most offi ‘e tasks In 


height. 


se of inereaned chicldine with It is hoped that this report on high level light- 
jan ateitenenn matesteie (ithe ing installations will encourage others to make their 

are reeemumended own installations. The experiences to be gained in 
he order described here). or their use will certainly be helpful in planning for 
—prelline veflaster and louver the high level installations of the near future which 
progress is sure to make practicable 
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INSTALLATION AT GUILD HALL OF ST. PAUL’S EPISCOPAL CHURCH, MUSKEGON, MICH. 


Lighting a Church Hall 


LIGHTING OBJECTIVE: To provide comfortable general lighting for meetings, social gatherings and 


choir practice in a church hall 


GENERAL INFORMATION: This area is approximately 47 feet long and 33 feet wide with a ceiling 
height of near 24 feet in the middle and 15 feet at the side walls. The sloped portion of the ceiling 
is at a 45-degree angle. Colors and reflectances of the room surfaces are as follows: 

ceiling eggshell white 70% RF 
walls light buff 3% RF 
dado walnut stained oak 3% RF 


floor natural finish % RF 


INSTALLATION: Relighting in this area was accomplished by converting eight dormer windows 


four on each side, spaced on 12-foot centers — into fluorescent luminaires. This was done to keep 


{te ‘ON ofa ‘V'I'V 


(over) 





Lighting a Church Hall (Continued) 


the existing Gothic architectural appearance the same 
Each “dormer luminaire” as shown in Fig. 2 was custom 
built by installing: a 34-inch plywood backing, painted 
a flat white, inside the dormer; four fluorescent strip 
units (Guth catalog No. M5302/RS) each equipped with 
one 40-watt white rapid-start lamp; and Guth Gratelite 
plastic louver diffuser 

The average maintained illumination level is 12 foot 


candles Brightne sses are AS follows 


ing 


lormer luminaires” 


PRBESLELLSSRLELELeEES 
PLYWOOD 
BACKING 





FLUORESCENT 
UNITS ON 7 IN 
CENTERS 


WINDOW. 


LOUVER 
DIFFUSER 


Lighting designed by James Q. Miller, Consumers Power Co.; Contractor: Hall Electric 


Co., Muskegon, Mich. 


Lighting data submitted by James Q. Miller, Consumers Power Co., Muskegon, Mich., 
as an illustration of good lighting practice and to aid in the design of similar 


installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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An Invitation to Learning 


I. STATISTICS show a sudden upsurge in the 
amount of reading done by citizens of Hamilton, 
Ontario, it might well be due to the new Western 
Branch of the Hamilton Public Library. This new 
brarch incorporates the environmental factors con- 
ducive to comfort: acoustical treatment, air condi- 
tioning and 75-100 footcandles (maintained 

The invitation to learning begins outside, with 
an extension of the corrugated acrylic luminous 
ceiling carried out five feet from the windows and 
then up at an angle of 60 degrees to the roof lines. 
To hold the plastic panels firmly in place, and to 
prevent dust, flies and moisture from getting inside 
the ceiling, the acrylic diffusers are pressed into 
white sponge rubber, riding in a track on top of the 
tee bar on the acoustical baffles. 

The interior of the library is 102 by 28 feet with 
a ceiling height, from floor to plastic, of 104% feet. 
Cavity depth above the ceiling is 32 inches. Lamps 
are mounted on 2 foot 10 inch centers over the 
plastic panels. 

To make the ceiling entirely continuous, it was 
installed also over the area between the two swing- 
ing doors at the entrance. The difficulty of a build- 
up of pressure in the area was taken care of by the 
sponge rubber mounting feature. 

Installation by K. H. Walter and Associates, Consulting Engineers 
and Stan Roscoe, Architect for the City of Hamilton. Bob Frank 


of Wakefield Lighting Ltd., London, Ont., designed the sponge rut 
ber mounting for the diffusers 
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The installation was caleulated to give 75 to 100 
footeandles maintained in service, using a coeffi- 
cient of utilization of 48 per cent and a mainte- 
nance factor of 75 per cent. 

Air conditioning adds its portion to the comfort 
of the library, with the conditioned air forced into 
the plenum, diffusing down into the room below 
The air is taken off at the floor level on the side 


walls 
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Photometric Measurements 
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For 


desirable 


poses onditions, 


vperated ernating current 


it may be 
lamp photo 


to determine fluorescent 


netric characteristics when they are 


operated at other than standard condi 


W he re this 


remembered that such results are 


tions is done, it must be 


mean 


ingful or for the particular condi- 


Photometric Measureme 


Prepared by the Subcommittee on Photometric Testing of 
Fluorescent Lamps of the Committee on Testing Procedures for 


tions 


were obtained 


calculated by a 


under which they 


, 
rioht 
B htness 


is usually 


formula derived in the paper listed as 


oe 


Reference # 


(b) The 
tota 


infor usually re- 


ation 


quired is luminous flux or lumi 
in one or 
For the 


determina 


candlepower) 
and color 
ruide, the 
considered 

ents 
ould be used in 


with the “I.E.S. Guide for 
Measurements of 
ps” (“An 


Elects eal 


conjunctior 
Electrica Fluores 
erican Standard 
Measuren 
and the 


ymetry ” 
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“LES 


2. Power Supply Characteristics 


2.1—W aveshape — The a-c power 
supply, while operating the test lan Pp, 
‘ iveshape such 
the har 
not exceed 
fundamental 
2.2— oltage Regulation — Thx 
oltage shall be steady and as 
sudaaen nanges as possible 
should be 


best results, the oltage 


Fon 


regulated to within +0.1 per cent. If 


automatic reguiation 1s 


checking 


accurate meas 


1dequate 


available, constant and read 
justment are essential if 
urements of photometric characteris 
are to be obtained. 


NoT! If a 


t is particularly 


stabilizer is used, 


portant to 


voltage 
check 
the wave shape to see that it meets the 
specifications above in 2.] 


Waveshape 


given 


3. Ambient Conditions 
3.1—CGeneral — Photometric values 
probably are more sensitive to varia 
tions in ambient temperature or air 


movement than are the usual means of 


nts of Fluorescent Lamps 
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determining or controlling room air 


Means of 


ing the desired ambient test conditions 


conditions. exactly specify 


have not yet been developed. Pending 


further investigation of ways and 


means of both specifying and control- 


ing the ambient conditions 


necessary 
to provide reproducible easurements, 
the following conditions ar irrently 


onsidered as standard 


3.2—Temperature — The room in 
ents 


vhich lamp photometric measure! 
Lintuined 


i4C€ 


iture si ould 


are being taken should be 
at 25C (+1C):; a tolerance of + 


This 


be measured at a 


Is desirable tempel 


point not more than 


five feet from the lamp 1 at the 


same height as the lamp f the am 
deviates from 25C 


bient temperature 


it should 
If tem 


by more than one-half degree, 
be so stated in the test report 
the 


corrections are applied, 


factor 


perature 


should he stated wu 


correction 


he report. 


3.3—Freedom from Drafts—(a) 


The ineidence of drafts on the surface 
test wil substan 


of a lamp under 


tially alter photometric values. Slight 


drafts which might easily escape not 
portant 


When 


fluores 


mal observation can cause 
changes in the measured values 
photometric measurements of 
cent lamps are being made, extreme 
caution must be exercised to reduce air 
minimum 1 


movement to a repro- 


ducible or accurate results are to be 
obtained. 

(b) Lamps should be operated in a 
horizontal position when measurements 
taken to 


convection 


stabilized 


uniform air the 
Lamps must not, how- 


are being assure 


and over 
lamp surface. 
ever, be operated in small enclosures 
where the bulb wall temperature of the 
lamp might be increased above normal. 


Council of the Illuminating 


June 1957 
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4. Ballasts 
(a) When the photometric 


teristics of a fluorescent lamp are being 


harac 


measured for rating purposes, the 


lamp should be operating in conjunc 
Reference Ballast of the 


tion with a 


appropriate rating and at specified 


volts. (The use of a ballast having 
different characteristics even though of 
the same impedance can materially al 
ter the photometric values of the lamp.) 
The 


ence 


general characteristics of Refer 
Ballasts are 


“American Standard Specification for 


described n the 


Fluorescent Lamp Reference Ballasts,” 
This 


proper < haracteristices and 


C82.3 standard also gives the 
applhiecat on 
of the Reference Ballast corresponding 


to each of the lar p 


sizes tor whicl 

lamp standards have been prepared 
(b) If 

be taken of a lamp of 


photometric readings 
' a size for 1 
exists, the ballast 


with the 


no standard 
should 


quirements of C82.5. 


comply general re 
The open circuit 
voltage should, for preheat lamps, be 
approximately twice the lamp voltage; 
and for instant-start lamps, three to 
three and one half times the lamp volt 
age. The ballast impedance should be 
selected for the required open circuit 


voltage. 


5. Circuits 
instrumentation are 
“T.E.S 


Measurements of 


Cireuits and 
described in the Guide for 
Electrical 


cent Lamps.” 


Fluores 


6. Lamp Connections 


6.1—Preheat-Start Lamps — (a) 
Hot-cathode bipin base lamps are pro 
vided with two contact pins on each 
end of the lamp. One pin at each end 
is connected to the operating circuit, 
and the 


nected to the starter circuit. 


remaining two pins are con 
For con 
sistent results, each lamp should always 
be operated with the same two pins 
connected to the operating circuit. This 
includes not only the operation of the 
lamp while measurements are being 
taken, but 


operation prior to the time of measure- 


also all other periods of 
ment. 

(b) One pin at each end of the lamp 
should be marked to indicate the oper- 
ating cireuit. The cross-over scheme is 
recommended as a standard procedure, 
but the parallel system, if consistently 
followed, will give equally satisfactory 
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2 in the “I.E.S. Guide for 
Measurements of 


both 


Fig. 
Electrical 


cent 


results 
Fluores 
schemes oft 


shows 


Lamps” 


connections, 


6.2—I nstant-Start and Cold- 
Cathode Lamps — No marking is 
lan ps 


needed for these 


6.3—Rapid-Start Lamps—Until a 
procedure 1s de vel 


nore satisiactory 


oped, photometri measurements ol 


rapid-start lamps should be made wit! 
operated as preheat lai 


the lam S 


in accordance with 


Under these 


Section 6.1( 


conditions, statements 


efficiency (lumens per watt) are 
representative of operation with ray 


start ballasts 


7. Lamp Stabilization 


(a) Before 
taken, the lamp should first be burned 


any measurements are 


long enough to attain stabilization and 


temperature equilibrium. A period of 
15 minutes continuous burning usually 
is sufficient to accomplish this, but it is 


periodic cheeks ol 
both, 


better to rely on 


amp volts, or 
rather th: 
When these values stop drifting, the 


lumens, lan p 
in me rely the elapsed time 
lamp has reached equilibrium. 

(b) 


ballast and then transferred to a dif- 


If lamps are warmed up on one 


ferent ballast for measurement, an ad- 
ditional period of burning in the meas 
urement circuit is usually necessary to 
bring the lamp to equilibriun The 
length of the additional burning period 
kept to 
ferring the lamp without extinguishing 
Reference Bal 


circuit. If the 


ean be a minimum by trans 


it, and also by using 


lasts in the warm-up 
lamp is extinguished during the trans 
fer, or if the warm up ballast does not 
match the measurement ballast, the ad 
ditional burning time in the measure- 
ment cireuit will be longer, possibly as 
long as five or ten minutes. In trans 
ferring lamps from a warm up position 
to the 
hould be 
pin connections and orientation as dur- 
this 


additional 


photometric equipment, eare 


taken to maintain the same 
ing Unless 


warm-up. precaution 


is followed, stabilization 
time will be required. 

(c) No lamp which shows swirling 
or other abnormal behavior may be 
considered to be stabilized for measure- 
Swirling can usually 


How- 


ever, there are also invisible or incipi- 


ment purposes. 
be detected with the naked eye. 


ent swirls which can affect photometric 


measurements. These can usually be 
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discovered by running a small perma- 


nent magnet along the length of the 


lamp. Any incipient swirling will evi- 


dence itself by a perceptible brighten- 


ing at the spot where the incipient 


swirling exists. Turning the lamp off 
rol approximately 15 seconds and re- 
starting will usually eliminate the 
trouble. The lamps should be restabil 


zed before measurements are made 


(d) 


eat fluorescent lamps may 


swirling. The 


Instant or cold starting of 
} 


pre- 
ye condu- 
cive to lamp use Of a 
nanual switch, by-passed by an appro 
priate condenser, will usually result in 
starting 


stable operation than 


ventional glow switch type 


with the 
starter 


con 


8. Photoelectric Cells 


eal photometry has replaced 


almost all appli- 
selected 


sual photometry in 


cations. Receivers should be 
for spectral response, linearity and ab- 
Photo emissive tubes 
both 
factory, but the less complex cireuit re 
latter is 
A complete discussion of both types of 


sense ot fatigue. 


nd barrier-layer cells are satis- 


quired by the advantageous. 
cells and the requisite auxiliary equip- 
ment will be found in the “I.E.S. 


eral Guide to Photometry.” 


Gen- 


9, Photometers 


9.1—Substitution Method— Most 


yractical photometric measurements 


are made by the substitution method. 
should 
similar to the lamp under test with re 
spect to light 


shape and spectral energy distribution. 


Standards have characteristics 


output, physical size, 


9.2—Normal Candlepower — Di- 
rectional light output may be measured 
Ww ith one or more photoelectric cells at 
an appropriate distance from the lamp. 
The recommended minimum distance is 
length. Total light 
computed, but lumen 


five times lamp 


output can be 
candlepower ratios are not well known 
for all sizes of lamps. The lamp should 
be burned in a horizontal position un- 
test 


Some possible sources of error 


less requirements specify other- 

wise, 

which require consideration are: 

(a) Light absorbing or reflecting ma- 
terial, including supports for lamp 
or photoelectric cell. 

(b) Stray light. 

(ce) Ambient temperature and drafts. 
(These are more difficult to con- 


trol than when a sphere is used.) 


539 





9.3—Integrating Sphere — This 
method total light 


Drafts are 


output with 


vives 


one measurement mini- 


ized and temperature within the 


is not subject to the fluctuations 


sphere 


usually present in a temperature con 


trolled root If, however, the enclo 


sure is small, accumulated heat from 


under test may raise 


lan p or lan ps 
the sphere 


the te within 


nperature 


Unless substitution standards agree in 


spectral energy distribution with the 


under test. the overall 


should 


curve 


lamps response 
of the photon follow the 
C.LE. lun “LE.S. 
General Guide to Photometry”). 


affect 


eter 
inosity (see 
pome 
eonditions which may hest accu 
racy ar 


sup 


(a Reflection o1 


absor pt on by 
(This may 


strict 


- lamps 
portant unless 
is observed. ) 
ulation in sphere from 
inder test This may occur 
sphere is too small or left 
losed for extended periods. ) 
Spectral response of cells and fil 
ters. 
and condition 


(d) Spectral response 


of sphere paint 
(They should be 


aimed toward the sphere surface 


(e) Cell positioning 
or adequately baffled so they re 
ceive no direct light.) 

(f) Loeatior of 


(Should be in 


lamp in_ sphere. 


center. Important 


unless strict substitution is ob 
served. ) 

(ze) The diameter of the sphere should 

least 1.2 times the length of 


ve at 


10. Color Measurements 


10.1—General — Fluorescent 


spectra consist of continuous radiation 


lamp 


plus mereury line radiation, therefore, 
the evaluation of color becomes some 
what complicated, and in the present 
state of the art, compromises must be 


accepted. In evaluating the color of 
lamps, there are two important factors 
to be considered; namely, color rendi- 


tion and color appearance. 


10.2—Color Rendition — This 


term is applied to that property of 
light which controls the color appear- 
ance of objects viewed under the spe- 
cifie light source. There is, at present, 
no generally accepted method of evalu- 
ating this property numerically. An 
eolor 


indication of the comparative 
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Colorimeter cells. The cells and filters are located in the cell housing 


as shown above. 


rendition of any two light sources, may 
be obtained by viewing color samples 
under equal illumination from the two 
sources to be compared. The observer 
should be color adapted to each source 
when observing the color appearance 
of samples lighted by it. Otherwise, he 
may confuse color differences resulting 
only from chromaticity or “whiteness” 
differences, with those resulting from 


differences in color rendition 


10.3—Color Appearance — Color 
appearance of lamps is specified in 
terms of the C.I.E. chromaticity co- 
ordinates. (A complete treatment of 
this subject can be found in the J.E.S. 


Lighting Handbook.) 


10.4—Measurement of Color Ap- 
pearance—(a) Numerical evaluation 
of color appearance is a complex sub- 
ject, and complete understanding re- 
quires considerable study. Some of the 
important literature is listed in the ac- 
eompanying bibliography. 

(b) Measurements of color appear- 
ance can be made either with a spectro- 
radiometer, or a Barnes type colorime- 
ter. Spectroradiometers are expensive, 
require skilled operators, and consid- 


The 


measurement technique for a Barnes 


erable time for each measurement. 


type colorimeter is relatively simple, 


rapid, and sufficiently accurate for 
most requirements if the requisite pre- 
eautions are observed. This colorime- 
ter consists basically of photoelectric 
cells and filters, such that electrical re- 
sponses to light of various wavelengths 
are proportional to the theoretical 
C.I1.E. values of X, Y, and Z. From 
these data, the color coordinates z and 


y can be calculated by the formulae: 
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and y 


X+Y¥+Z 


The 2 accurate 


color 


and y values give an 
designation, but an alternate 
designation is frequently used. In this 
alternate system, the color is expressed 
by a number designating the correlated 
color temperature in degrees Kelvin; 
number, indicating the 
blackbody locus. 
of the 
difference 


and a second 
departure from true 
The latter figure is in units 
minimum perceptible color 
(MPCD) observable by the human eye 
under the most sensitive viewing con- 
ditions. The MPCD figure is preceded 
by a plus (+) if the shift is toward 
the green, and a minus (—) if toward 
the purple. 

(c) Having calculated the z and y 
values of a light source, the designa- 
tion in terms of color temperature and 


blackbody 


be obtained by calculation, or from an 


deviation from locus ean 
expanded section of a C.I.E. chroma- 
ticity diagram on which the color tem- 
perature and MPCD coordinates have 
been superimposed. 

(d) A Barnes type colorimeter usu- 
ally consists of an assembly of cells, 
filters and diaphragms shielded by a 
The filtered cells 


and diaphragms are mounted in the 


box-like enclosure. 
enclosure, approximately twenty (20) 
inches from its viewing aperture. The 
aperture should be such that the cells 
view the full diameter of the fluores- 
cent lamp under test, and about ten 
(10) inehes of its center section. The 
distance from the plane of the aper- 
ture to the center line of the lamp is 
of the order of two (2) inches. The Y 
and Z components can be measured 
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with one filtered cell each, but the X 
cells 
in parallel to obtain the theoretical X 
(See Fig. 1.) 


front of the cells permit adjustment of 


component requires three such 


value Diaphragms in 
the ratio of their responses. Cell out 
put for the X, Y 


llcroammeter or a current 


and Z values can be 
read on a n 
balance 

(e) Extraneous must be ex 
cluded 


light 


from the cells, and can be 


readily detected by turning off the 
lamp under test and checking for zero 
cell output. The ballast used for op 
erating the lamp under test, may be 
an A.S.A. Reference Ballast or a com- 
mercial single lamp ballast selected to 
limits of the A.S.A. 


rating for the type lamp under test. 


be within close 


10.5—Ad justment — (a) The ex 
posed areas on the various cells of a 
colorimeter, required to make the in- 
strument direct-reading, cannot be cal- 
culated with the 


required precision 


since the spectral sensitivities of cell- 
filter combinations ordinarily are de- 
termined at eight wavelengths. 
After col- 


orimeter box, it is easy to adjust the 


only 


removing the top of the 


diaphragms step by step until the cor- 
rect color coordinates are obtained on 
a particular standard lamp. The stand- 
ard lamp is warmed up at least 12 min- 
utes and the line voltage is held con- 
stant throughout the adjustments. A 
between 
the terminals provided for this pur- 


d-c milliammeter is inserted 
eurrent balance, or in 
series with the auxiliary battery. The 
instrument current is held to an arbi- 


pose on the 


trary fixed value. Thus, adjustments 
are made in terms of arbitrary instru- 
ment readings rather than adjusting 
the current in the main cireuit of the 
current balance, so that the dials indi- 
eate color coordinates directly during 
the adjustment. 

(b) The diaphragm on the cell with 
the “D” filter must be adjusted first. 
For this purpose, a 20-watt or 40-watt 
standard daylight fluorescent lamp is 
used. It must be located at the standard 
distance from the cells, and be lined up 
so that its axis intersects the axis of 
the colorimeter. Spectral intensity data 
on a lamp of this type show that the 
current from the cell with the “D” 
filter should be 181% per cent of the 
total current from the two cells with 
“A” filters. To accomplish this adjust- 
ment, the “D” filter is covered with a 
black selector 


piece of paper, the 
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switch of the current balance set on 


the X position (measuring the “A” fil 
cells) reading at the 
Then the 
black paper is removed, and the di: 
filtered cell ad 
1.185 
filter 


tered and the 


balance position recorded. 
phragm on the “D” 


justed until a current reading 
times the reading with the “A” 
above is obtained. 

(c) For the other adjustments, one 
may prefer to substitute a standard 
white fluorescent lamp. If so, the lamp 
is given an adequate warm-up and an 
X reading is taken. Then, if z, 


coordinates of the 


y and 
are the color 
source, the diaphragm under the “B” 
filter is adjusted to make the Y read 
ing equal (y/x) times the X reading 
Similarly, the diaphragm under the 
“C” filter is adjusted to make the Z 
reading equal (z/x) times the X read 
ing. 


(d) If it 


enough current from one of the cells 


is impossible to obtain 


to fulfill the condition specified above, 
even when the diaphragm is removed 
cell, 


phragm under one of the “A” 


from the one must put a dia- 
filters 
In this case, the adjustment must be 
the reading on the 
This 
Let us suppose 
Then the 
phragm under the “B” filter is ad 
justed to make the Y 


(y/z) times the Z reading. Next, black 


made in terms of 
cell which needs no diaphragm. 
reading is taken first. 
it is the Z reading. dia- 
reading equal 


paper is put over the cell which is 
“PD” filter. Then the 
phragm which has been placed under 
one of the “A” filters is adjusted to 
make the X 
(x/z) times the Z reading. 


under the dia- 


reading equal .81 times 
Now the 
black paper is removed and the dia- 
phragm under the “D” filter is ad- 
justed to make the X reading equal 
(x/z) times the Z reading. 

(e) If one wishes to make the color- 
coordinate corrections for both day- 
light and white lamps small, rather 
than having them zero for a particular 
white lamp, preliminary adjustments 
of the diaphragm should be made on a 
lamp of one color and the readings 
taken on one of the other color. The 
effects of further adjustments of the 
exposed areas may be computed in ad- 
vance by adjusting the corresponding 
then 
dividing the three adjusted values by 


color coordinates in proportion 


their sum in order that the corrected 
add up to 1.000. 
Thus, one may find the optimum ad- 


coordinates shall 


justment by computation. In making 


these final adjustments, one must be 
careful not to move the diaphragm un- 
der the “D” filter, since it determines 
the ratio of the X response for wave- 
lengths less than 505 millimicrons to 
that for wavelengths greater than 505 


millimierons. 


10.6—General Suggestions — (a) 
Line voltage must be maintained with- 
in very close limits while taking read- 
ings of X, Y, and Z. 


voltage between readings destroys the 


Any change in 


relationship, thus giving a false result. 
Actually, if a eurrent balance is used, 
so that zero resistance is placed across 


the cells and the X, Y, 
nected in parallel, the total cell output 


and Z units con- 


is a measure of the light output of the 


lamp. Since these are photometric 


measurements, all of the precautions 


such as power supply characteristics, 


ambient temperature, lamp stability, 


drafts, etc., must be observed. Barnes 
colorimeter measurements are, in effect, 
photometric measurements. 

(b) The section of the lamp being 
observed must be clean, since any sur- 
face deposit may be color selective. 
Color measurements usually are taken 
after the lamp has been burned 100 
hours. Most types of lamps do not 
change color appreciably during life, 
but some types may show change. 


(c) If a 
justed to read absolute values of X, Y, 


colorimeter could be ad- 


and Z, no corrections of the readings 
would be necessary, but such accurate 
adjustment is not practical. Fluores- 
cent lamps tentatively standardized for 
X and Y values based on visual assign- 
ments by the National 
Standards are available. 


Bureau of 
Using these 
lamps as standards, corrections can be 
applied to the colorimeter readings. 

(d) All cell, bridge and switch con- 
nections must be kept very clean and 
tight, and the filters and cell windows 
free from dirt. 


11. Test Report 


The test report should list all signifi- 
eant data for each lamp tested together 
with performance data. The report 
should also list all pertinent data con- 
cerning conditions of testing, type of 
equipment and type of standard. Typi- 
cal items that may be included are: 

(a) Manufacturer’s name and lamp 
designation. 

(b) Purpose of test. 

(ec) Number of lamps tested. 


Photometric Measurements of Fluorescent Lamps 





(d) Rated electrical values of lamp tical Photome 14. Barnes, B. 7 
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Edge-lighting Acrylic Panels 


Room divider of hand-carved acrylic plastic panels, set in 
limed oak base and top support, is made even more decorative 
by edge-lighting from below. The six 76-inch by 8-inch by 
34-inch plastic panels are mounted louvered over six 6-watt 
T-5 white fluorescent lamps in special channel. 

The hand-carving of the panels was designed and made by 


Mrs. Cornelia Hayes, Marion, Ind., who, with the cooperation 
of C. T. Masterson, 


General Electric Co., also designed the 
edge-lighting system. 
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|. E. S. Council—1957-1958 


The Council of the Illuminating Engineering Society 


posed of the Preside nt. First 


Is com 
and Second Vice Presidents, 


General Secretary, Tre two Past-Presidents, six Dire 


asurer cetors, 
and the eleven Regional Vice-Presidents, whose 


photographs 
appear on the following pages 


. each with the Section Chapter 
Chairmen in his Region 


Kirk M. Reid 


President 


George J. Taylor J. B. Browder R. G. Slauer 
Vice-President 


General Secretary 


J. R. Chambers 


Treasurer 


Vice-President 


a 
G. F. Dean 
Director 


R. F. Hartenstein M. N. Waterman 


Brooks Chassaing 
Past-President 


Past-President Director 


7% 


ry 
J. Dixon Mitchell 


Director 


Cc. W. MeCormick 


Director 


A. C. Sangster J. D. Whitnell 
Director 


Director 
OCTOBER 1957 I.E.8. Officers—1957-1958 





CANADIAN REGION 


C. Roy Hodge 
Chairman, Hamilton 
Ontario Chapter 


J. Carl Wilson 
Regional Vice-President 
and a member of Council 


(Photographs of G. J. Marshall, Chair- 

man, Bluenose Chapter; Gerry Dubeau, 

Cc. R. Thornton 
Chairman 


Chairman, Quebee Chapter; D. A. Buck- 


ler, Chairman, Winnipeg Chapter, not 


available in time for publication.) Ottawa Section 


EAST CENTRAL REGION 


S. W. Charlesworth 
Chairman 


Capital Section 


Cc. C. Shotwell 
Regional Vice-President 
and a member of Council 


Ralph R. Enghouser 
Chairman 
Philadelphia Section 
L.E.S 


O fficers—1957-1958 


H. D. MacMackin 
Chairman 
Maritime Chapter 


J. P. Gailloux 
Chairman, St. 
Maurice Valley Chapter 


» 


E. H. Kelsey 
Chairman, Eastern 
Pennsylvania Section 


James A. Hodges 
Chairman 
Pittsburgh Section 


W. P. Beazley 
Chairman 
Montreal Section 


John M. Chorlton 
Chairman 
Toronto Section 


h 


P. K. Allen 
Chairman 


Maryland Section 


J. S. Ragland 
Chairman 
Virginia Section 
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John J. McVey 
Chairman, Central 
New York Section 


Val G. McClusky 
Chairman 
Ohio Valley Section 
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GREAT LAKES REGION 


R. M. Taylor, Regional Vice-President 


and a member of Council 


R. W. Morris 
Chairman 
Cleveland Section 


Fred Schmidt 
Chairman 
Rochester Section 


H. S. Nonneman 
Chairman 


Miami Valley Section 


| 


D. A. Harper 
Chairman, Western 
Michigan Section 


James F. Finn 
Chairman 
Michigan Section 


i 


Leo P. Gauthier 


Chairman, Western 
New York Section 


John B. Cloer 
Chairman, Northwestern 
Ohio Section 
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0. W. Oberlander 
Chairman, Central 


Illinois Chapter 


Melvin Galbraith 
Chairman 


lowa Section 


LE 


ss 


Officers 


MIDWESTERN REGION 


Joseph A. Schneller, Regional Vice-President 


and a member of Council 


W. F. Carson 
Chairman 
Chicago Section 


W. C. Kuhnke 
Chairman 


Milwaukee Section 


1957 1958 


Mark E. Lee 
Chairman 
Cornhusker Section 


Richard D. Cohen 
Chairman 


St. Louis Section 


T. C. Sidlo 
Chairman, Heart of 
America Section 


G. W. Frederick 
Chairman 
Twin City Section 


Robert L. Peloquin 
Chairman 
Indiana Section 


Parker Lowell 
Chairman 
Twin Ports Chapter 
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INTER-MOUNTAIN REGION 


A. Eugene Fleming, Regional Vice-President 


and a member of Council 


J. R. Williams Robert E. Detzler Leigh Congdon Lester A. Johnson 
Chairman Chairman, New Chairman, Rocky Chairman, Southern 
Arizona Section Mexico Chapter Mountain Section Colorado Chapter 


NORTHEASTERN REGION 


R. D. Babcock 
Chairman 
Connecticut Section 


Cc. E. Waldron . 
Regional Vice-President ‘ 
and a member of Council et 


W. L. Ball Herbert A. Anderson 
Chairman, New Chairman 
England Section New York Section 


F. Cyrus Bates 
Chairman 
Utah Section 


J. R. Hartman 
Chairman, Eastern 
New York Section 


John H. French 
Chairman 
Yankee Chapter 


OCTOBER 1957 I.E.8. Officers—1957-1958 547 





ge 


Kenneth Reid 
Regional Vice-President 


and a member of Council 


Edward E. Ralph 
Chairman, Inland 
Empire Chapter 


SOUTH CENTRAL REGION e f 


George L. Morris 
Regional Vice-President 
and a member of Council 


1.E.S. Officers 1957-1958 


PACIFIC NORTHWEST REGION 


S ¥ ta 


Perey F. Fletcher 


Chairman, British 


Martin Vickers J. M. Connauton 


Chairman Chairman 


Columbia Section Chinook Chapter Edmonton Chapter 


J. H. Morrison 


Chairman, Vancouver 


John C. Berg 
Chairman, Puget 
Sound Section 


Jack T. Cottingham 
Chairman 


Oregon Section island Section 


a 


H. G. McMullen 
Chairman 
Mid-South Chapter 


Robert C. Pilcher 
Chairman 
Arkansas Chapter 


John T. Keyser, Jr. 
Chairman 
Alabama Section 


Harry W. Bourgeois 
Chairman, Tennessee 
Valley Section 


Walter T. Faber 
Chairman, New 
Orleans Section 


G. W. Drane, Jr. 
Chairman 
Mississippi Chapter 
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SOUTHEASTERN REGION 
: 
. 


James A. Banton D. L. McClellan, Raymond L. Sirmons Walter G. Fink, Jr. 
Regional Vice-President Chairman Chairman Chairman 
and a member of Council Coastal Empire Chapter Florida Section Georgia Section 


. Re Ms 


James W. White Fred W. Markland Ray A. McMichael James J. Cardo 
Chairman Chairman, Southeast Chairman, Suwannee Chairman 
Palmetto Section Florida Section River Chapter Tar-Heel Section 


SOUTH PACIFIC COAST REGION 


Carlton M. Thompson, Regional Vice-President 
and a member of Council 


Charles W. Macy G. E. Hersham S. V. Monsees M. G. Herbert Roy E. Bevan 
Chairman, Golden Chairman, Mother Chairman, San Chairman, San Chairman, Southern 
Gate Section Lode Chapter Diego Section Jose Chapter California Section 
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SOUTHWESTERN REGION 


Reuben K. Lothrop, Regional Vice-President 


and a member of Council 


Thomas L. Moore W. T. Walters 
Chairman, Oil 


Lloyd R. Boyles 
Chairman, Central Chairman 
Oklahoma Chapter North Texas Section 


W. G. Darley Clifford Ham 
Chairman Chairman 
Ark-La-Tex Chapter 


Alamo Section Capital Section 


(Photographs of Frank Donahue, Chairman, Panhandle Chapter; and Arthur 


Rice, Chairman, San Jacinto Section, not available in time for publication.) 





1958 Regional Conferences, 1.E.S. 





Region 


Northeastern 


t ( entral 


South Central and 


Southeastern 


Southwestern 


Midwestern 


Inter-Mountain 


South Pacific 


Pacific Northwest 


Great Lakes 


Place 
Statler Hotel 
Hartford, Conn 
John Marshall Hotel 
Richmond, Va 


Lafay: tte Hotel 
Little Rock, Ark 


Washington Youree 
Shreveport, La 


Hotel President 
Kansas City, Mo 


Whitman Hotel 
Pueblo. ( ‘olo 


El Cortez Hotel 

San Diego, Calif 
Multnomah Hotel 
Portland, Oregon 


Sheraton Hotel 
Rochester, N. Y. 


Date 
April 10-11 


April 14-15 


April 24-25 


April 28-29 


May 1-2 


May 


May 


May 


June 2: 
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Lighting Developments Seminar 
Sponsored in Portland, Ore. 
“Modert 


a seminar on 


Lighting” was sponsor 


August 26 — School Lighting 


August 27 — Commercial and 


Industrial Lighting 


— Residential Lighting 
Fuller Life at H 

hard Fei 

Light 


Ele 


hting 
tric Co 
and =©Port 

Leighton 


Lighting—-Ka 


South Plains Chapter Approved 


Establishment of the Society ’s 78th 


Chapter resulted from Council action at 
Atlanta, Georgia, Septem 
by the 
members Lubbock, 


the 


its meeting 1A 


ber 13. Upon petition active 


group of LES in 
was approved for 


to be 


Texas, a charter 


new organization, known as the 
South Plains Chapter 
the 
the 


whose 


“Parent” group is 


Chapter, who encouraged 


of the 


Amarillo 


formation new Chapter and 


approval released members and 


territory 
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Lubbock grou; 


A fresh 
ted to resul 
official ¢ 


scheduled 


Cornerstone Dedicated for 
Cleveland Engineering Center 


ating the 


and S« 


eveland, Ohio, 
ston 

the 

of Oho; 
rdward 
Technical 


Brown 
So 


Wil 


| und 


member 


-~ “a 


‘| oe 
ee ee el 


t 


1entil 


the Gov 


preside nt 


ieties’ 


a” 


, a 
Kee 


It 


activities in edu 


summer Le f 525.000 


’ ‘ 
nex 


vill be 


; 


a center for 


the 


ion and development of those engaged 


in the 


S¢ irch in 


and re 


vy of industry 


land 


technolog 


the Cleve irea Center 


and sig 


“ } } 
valuable 


of the engineer and 
community 
irea in 


progress through 


Gold Medal Nominations 
Due by January | 

Nominations of dik ‘ for the 
Medal Award 
Medal Award Committee, for 


next vear’s 


1958 Gold are being sought 


the con 


sideration for iward. Such 


nominations must be received at Society 
January 1958 


st honor in 


highe 


meritorious achieve 


furthered 


onspicuously 


Ts 2.8. 
1. 


*“+« 
Jute eee £1 ee 


Fee ea ae 
- 


AT THE laying of the cornerstone of the Cleveland Engineering and Scientific 
Center is Willard C. Brown, president of the Cleveland Engineering Society. 


Some 


300 Cleveland civie and 


cereme 


engineering leaders 


were gathered for the 


ony. 
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Surface-Mounted Cost 


f/ 


eae 


GARCY Ultra-Lux... shallow, plastic enclosed 
fixture ...ideal for low ceiling lighting 


Minimum depth consistent with good light 
distribution and brightness control 

With curved shield, unit is only 34” at its deepest 
point... yet surface brightness is virtually uniform 
at all viewing angles and well within acceptable 
limits for glare-free comfort. 


improved light-stable extruded plastic 
gvaranteed not to warp or discolor 

Shield is of Koppers improved EVENGLO*,a premium- 
grade polystyrene with built-in resistance to discolor- 
ation caused by ultra-violet radiation of fluorescent 
lamps. 


*EVENGLO is a registered trade mark of Koppers Company, Inc. 


Easy to install . . . only two basic parts 

Completely assembled chassis with integral end plates 
is lightweight, sturdy, easy to handle. Separately 
cartoned one-piece shield hooks on after installation. 


Easily cleaned . . . no need 
to remove shield from fixture 


Curved shield is invisibly framed and hinged .. . lets 
down at a touch, wipes clean in seconds. 


12 
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Garcy offers a complete line of lighting fixtures for 


GARCY 


Preferred for Performance 


commercial, institutional and display lighting, 


Garden City Plating and Manufacturing Company 
2473 North Elston Avenue . Chicago 47, Illinois 
In Canada: Garcy of Canada, Ltd., 1244 Dufferin Street, Toronto 4 


COMPLETE COMMERCIAL LIGHTING 
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Continued from page 7A 


the profession, art or knowledge of illu 


minating engineering.” 
Candidates for the award need not be 
the Society, nor citizens of 


andidates 


members of 
the United States or Canada. ( 


may be nominated at any time by any 


member of the Society, by sending to the 


General Secretary at Society Headquar 


name of the individual whose 


ters the 
worthy of 


the 


act omplishments are deemed 
These 


field of engineering design, applied illu 


such recognition may be in 


mination, optics, ophthalmology, lighting 


research, education, or administration 


and management 
{ nsid 


In order for a candidate to be 


ered for the award in any given year, a 
consideration of the 
delivered at 
headquarters office 


York 23, N. ¥ 


letter requesting 


d eandidate must be 


propose 


i 
1860 


the Society’s 


Broadway, New 


nerore 


Summary of Conference 
To Be in November |.E. 


The complete and illustrated report 
the LES. National 


held Atlanta, 


Technical Confer 


ence, Se ptember 9-13, 
will appear in the Lighting News section 
of the Nove mi! eT 


ENGINEERING 


UMINATING 


issue of IL 


New Sustaining Members 
Elected 

Two new Sustaining Members of I.E.S 
elected at th 
Atlanta 


were meeting of Council 


held in September 13. These 


are: 


Metals 
58 West Ist Sout 


Manufacturing ¢ 


Lake City, Utal 
Official 


Salt 
Representative 
Duke Power Co 
Power Building 
Charlotte N. ¢ 


Official Represe 


Dallas Will Be Site of 
1962 National Technical Conference 


In line with the Society’s policy of 


Na 


and 


for 


date 


planning five years in advance, 


tional Technical Conferences, 


place for the 1962 Conference was ap 


proved by Council at its meeting in At 
lanta, September 13. The national meet 
ing that year will be held at the Statler 
Hilton Hotel, Dallas, 
dates established 


1962. 


Tentative 


9-14, 


Texas. 
were September 
Long range plans and invitations from 
two other Sections, are now be 
the Nationa! 


at least 
ing studied by 
Conference Committee, Charles L. Amick, 


Technical 


Chairman, for later report to Council on 


sites for the 1963 and 1964 conventions 


Continued on page 10A 
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Here and There with the |.E.S. President 


On page 503 of this issue, incoming President Kirk M. Reid is described as 


Here he is 


issues ol 


interests. 
and the 
as 1.E.S. President. 


a man of many 


activities, ‘oming 


versatility 


Tennis Champion... 


On his chest, his first honor, a medal 
won in high school; on his racket, his 
most recent trophies, won last year; 
on the table, the fruits of champion- 
ships won in the intervening years. 


shown in some of his non-engineering 


E. will, without doubt, illustrate his 


Figure Skater... 


In costume on the ice as a performer 
in the feature, “Hunt Club Ball” — a 
highlight of the 1957 Carnival held by 
the Cleveland Skating Club, of which 
President Reid is a member. 


and Forester. 


Life and death in the forest. Grown tree, in photo at left, awaits the axe, for 
it is rotting at the center. Seedling being planted, in photo at right, will in five 


years be a good-sized Christmas tree. 


farm is located near Cleveland. 


President Reid’s 78-acre certified tree 
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Plans Advancing for 
4th National Electrical Week 


rt \ 


Title shot for series. 


Ben Avery explaining light sources. 


Gerald Marks explaining the relation- 
ship between the light source, the eye 
and the seeing task. 


Vi wes 


L,# 
] wnhting 


nort 
a 


state and 
form the 
de and kit 
1 throughout 


this Octo 


Chicago Section Explains Light 
On TV Show 


Members 


Clarence Clarkson explaining the re- 


lationship of the camera to the eye. 


Midwestern Regional Vice-President 
Joseph Schneller speaking on the Illu- 
minating Engineering Society. 


orts on 


Membership Committee 
Outlines Its Program 


New goals for 1957-15 were outlined 


Couneil 


Chassaing, Chair 
the eml nm ¢ 


’ 7 
(oune) 


ommiuttee at 
Atlanta Se p 
tember 13 They ection of 


1600 new members; tot rains of 1000 


members (including turnove ; a greater 
percentage of full embe in the total 
membership. As in irs awards 


will be made in the four Groups to the 


winners in G minimum of 
OSSeS The conte nong the Regions 
ilso will be 
Section embership Com 
ly working on 
iis; their out 
studied by the 
for im 
stressed, 
ticipation of 


the country, 


Live Better Electrically 
Issues Industry Activity Report 


imenting 


on at the 
More th 


1923 to 1956 
ible from 


Sioux City 


Annual Fundamentals Course 
Offered by New York Section, |.E.S. 
The basi Funda 


mentals, held for many years by the New 


eourse mm Lighting 
York Section of I.E.S., is again this year 
offered The 12-week 
is held at the 


being program 
which began September 24, 
Edison Co., 4 
New York 3, N. ¥ 
Instructors are T. S. Madonia, 
inghouse Electric Corp.; R. V. 
Holophane Co.; J. W 


Brite 


Consolidated Irving Place, 
West 
Smith, 
Hamilton, Day 


Lighting, Ine.; and H. J. Peters, 


ILLUMINATING ENGINEERING 





OCTOBER 


NEW DAY-BRITE 


PARAWING-2° ULTRA 


WITH PARALOUVER LOUVERS 


ULTRA COMFORT FOR LOW CEILINGS! 
fete] pai ie] mi -j-ileia ma. | -t-3-18 10), 1 a ough 
—EVEN IN THE “GLARE ZONE" 


e For schools, offices, stores, wherever you need 
a shallow fixture 

e Apparent depth only 2! inches 

e 4-foot and 8-foot units or sections 

e For Rapid-Start and Slimline lamps 


PARAWING-4® 
All-white 


PARAWING-2°® 
All-white 


DECIDEDLY BETTER 


DAY: BRITE 
SL iighti ng Sitlurts 


NATION'S LARGEST MANUFACTURER 
OF COMMERCIAL AND 
INDUSTRIAL LIGHTING EQUIPMENT 


71184 


1957 


1. Aluminum Paralouvers® have a 
surface of parabolic segments that 
direct light to the working plane. 
2. Box-wing plastic side diffusers pro- 
vide gradations of tone that blend into 
ceiling . . . are completely sealed against 
dirt, stay cleaner longer. 
3. Center louver, top plates and inner 
wall combine to form efficient Para- 
bolic Profile design. 

. . t a 7 . . . . os * e + a 


FREE 8-PAGE PARAWING 
BOOKLET! Mail Coupon Today 
Day-Brite Lighting, Inc. 

5432 Bulwer Avenue, St. Louis 7, Missouri 
Please send me copy/copies of the new 
illustrated Parawing booklet. 


(NAME) 
(FIRM) 
(STREET ADDRESS) 


(CitY) (STATE) 








POLYSTYRENE LOUVER 


DROP PAN PLEXIGLAS DIFFUSER 





Gaus) GIBSON MANUFACTURING COMPANY 


IN CANADA manufactured under franchise by ELECTROLIER MANUFACTURING CO., LtD., Montreal, 
one of Canada’s oldest and largest manufacturers of lighting fixtures. 





PYRAMID’ PLEXIGLAS DIFFUSER 





alow fatal @rleelsi @r-11 loheeciot 


ort | 


1921 Piedmont Circle, N.E., Atlanta 9, Georgia 





Revere Outdoor Lighting Report 


For lighting engineers, lighting planners, and architects 
interested in outdoor lighting problems and trends. 





Lighting an Auto Sales Location 


The Problem: To attract motorists’ at i// > No. 4213-P 
tention to the large number and type of new XN f/f Floodlights 
cars, and to dramatically illuminate building 

exterior. Frontage is 380 feet. 


The Answer: Revere incandescent 

floodlighting, highlighting true color of cars 

Two No. 4213-P floodlights are mounted 

24 feet above grade with 31 feet spacing ex 

cept for driveways. Thirteen 5-light cluster 

assemblies No. 3245 are mounted 9 feet abo« 

grade to add “sparkle” to cars on display 

Floodlights use 1000-watt PS-52 clear lamps. 

Cluster lights use Par 38 150-watt lamps. 

For easy maintenance, 13 Revere 199-E-24 ben. 2348 Pive-Mabe chester 
hinged poles support floodlights. and splicebox 





The Problem: I.E.S. recommended 
minimum average footcandles not considered 
adequate for one of Chicago's heaviest trav- 
elled streets because of its high accident rate 
and low reflectance of newly paved blacktop 
surface. Design for uniform 3 footcandles 
average maintained illumination. 


The Answer: Revere No. 2284 Endoval 
Type III street lighting luminaires with 400 
watt E-H1 mercury lamps. Endovals with 10 
tilt are mounted 29 feet above grade with 
83 feet opposite spacing. Overhead wiring is 
used to take advantage of existing power after 
recent removal of street car line. 


No. 2284 Type I!!! Endoval 





The Problem: To provide an attrac- 
tively illuminated parking lot appealing to 
shoppers, and to enable those using the area 
to locate their automobiles easily and safely 
Parking area is 240 feet by 106 feet. 


The Answer: Three Revere No. 5440 
Ultra-Lites mounted 34 feet above grade, and 
spaced on 70 foot centers, to provide an av 
erage illumination of 4 foot candles. Each 
Ultra-Lite uses four E-H1 400-watt mercury 
lamps positioned for widest coverage and 
highest illumination level. Ultra-Lites throw 
square light patterns which overlap to elim 
inate “dark spots” and build up light values 
in fringe areas. No. 5440 Revere Ultra-Lite 


No matter what the lighting problem — if it’s outdoors, your best lighting answer. Write for catalog covering Revere's 
Revere has the equipment, or can engineer it, to provide complete line of matched outdoor lighting equipment. 


OUTDOOR LIGHTING 


Industrial © Commercial ® Service Stations * Streets © Sports ® Airports © Shopping Centers 


Revere Electric Mtg. Co., GOOS Broadway, Chicago 40, Il!., UPtown 8-7100 


Available in Canada thru Curtis Lighting, Ltd., Leaside, Toronto, Ontario 
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“TEFFERSON 


INDOOR 
MERCURY 
BALLASTS == 





























CONSTANT WATTAGE GIVES YOU: 


® Constant light output—maintained within +2%, even if line voltage fluctuations 
reach 13% ... more ballasts per circuit . . . wide range of primary voltages 
eliminates need for primary taps. 

® Fewer failures—Low extinguishing point minimizes outages due to voltage dips. 


® Longer lamp life—with surges in line voltage not transmitted to bulb, shortened 
bulb life from this cause is eliminated. 

® Lower installation costs—the current required for starting is less than normal, so 
fuses and breakers can be lower capacity, and wiring lighter—savings in installation 


and upkeep. 


THE NEW Jefferson BALLASTS 


With years of experience producing thousands of outdoor constant wattage trans- 
formers, Jefferson now makes available a new and complete line of indoor constant 
wattage ballasts for mercury lamp operation . . . another product of Jefferson ad- 


vanced engineering skill. 


construction features: 


These new ballasts are suitable for either wall or pendant mounting. 


Large, roomy double wiring compartments in all models makes installations fast 


and easy. 
YY,” and 3%” knockouts on top, bottom, and sides of case. 


Easy-to-follow schematic diagram shown on the nameplate of each case. 


HIGH POWER FACTOR CONSTANT WATTAGE BALLASTS 





CATALOG LAMP LAMP LINE LINE INPUT 
NUMBER WATTAGE TYPE VOLTS AMPS WATTS 


237-261 100 H-4 100-130* 1.1 120 
237-281 175 H-22 100-130* 1.85 205 


100-130 2.50 
237-871 250 200-2604 1.25 285 


100-130 4.00 
237-821 400 : 200-2607 2.00 


100-130 7.60 
237-901 (2) 400 200-260+ 3.80 870 


100-130 6.80 
237-761 700 200-2604 3.40 sed 


237-101 1000 H-12 THIS UNIT AVAILABLE JAN. 1, 1958 
237-111 1000 H-15 THIS UNIT AVAILABLE JAN. 1, 1958 














445 























*Also available in the following ratings: 200-260, 240-315, 400-520 
TAlso available in the following ratings: 240-315, 400-520 


CONSTANT WATTAGE 
Jet ferson MERCURY LAMP BALLASTS 
JEFFERGON ELECTRIC COMPANY «+ BELLWOOD. ILLINOIS 


Bulletin 1571-6.1 (new) 
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RESIDENCE — 


Readway Lighting Principles 


Standard Practices 


LIGHT SOURCES — 
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Traffic Safety 
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Celer Rendition , 
( 


MAINTENANCE — 7 t t , nts ~~ Visibility Under Fog 
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TEE FORUM —To 
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SPORTS AND RECREATIONA AREAS — Ti 
MOTOR VEHICLE (EXTERIOR) — 7 t : rrent rece led t s for 
‘ ' t rt nd reer tior . tud THEATER-TELEVISION — T 


TESTING PROCEDURES FOR ILLUMINATION 
CHARACTERISTICS — Ty re standard 


NOMENCLATURE — 
STORE — 7 


Service Stations and Parking Areas 


General Guide te Photometry 


OFFICE — 
STREET AND HIGHWAY — é l for Brightness Measurements 


Guide on Colorimetry 


PROGRESS — 


Ga fer Electrical Measurements 


Fluorescent Lamps 


( 


PUBLIC CONVEYANCES — Interior Lighting — 
. i } nt Guide for Electrical Measurements 
Mereury Vapor Lamps 
General Light Seurces 
‘ 


Handbook Revision 


Guide for Life Performance Testin 


Fluerescent Lamps 


Lighting for High Speed, Heavy Traffic 


Density Highways 
Interior Lighting — Land Transportation » for Outdoor Iumination Tests 


Photographic Studies 
Marine Transportation Guide for Photometric Measurements 
of Mercury Vapor Lamps 





Program and Publicity 


QUALITY AND QUANTITY OF ILLUMINATION 
— RECOMMENDATIONS FOR — 7 prepar I M 
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Announcing... 


EWmal-\amallate|-te mike -s-1ie lal 


Tamer -siiiale 


pan fixtures by 


PERFECT & 


Perfeclite now offers a new hammer lock de- 
sign in incandescent ceiling pan lighting fixtures. 
No other ceiling pan fixture on the market today 
has all these engineering feotures: 


e Globe opens on hinge for quick easy clean- 
ing and relamping. 


Unique safety locking fitter holds globe 
in place without bothersome screws, unsightly 
extensions or trick springs. Globe is secured 
with lugs by simple twist of the wrist. 


Lip of globe is completely protected against 
breakage by a steel protector ring. 


Provides ceiling illumination as well as 
evenly distributed floor lighting. 


Minimum amount of metal, maximum amount 
of glass results in highest light efficiency. 


Here is a unique ceiling pan fixture design for 
either commercial or residential installation. For 
further information send for The Perfeclite Data 
Sheet 56-C today. 
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SaTw ALUAONUM 
FinerSn 


hk cxaim nor 


MOUNTING SCREWS 


EG (30 IP SR BG 


Perfeclite’s new hammer lock fixture is avail- 
able in the following sizes: 


Glass 
Model Diameter Wattage 
HH-9 8” 
HH-11 10 
HH-13 12 
HH-15 14” 
HH-17 16 


Fixtures are 
Sead , now, estore Catalog Underwriters Laboratories, Inc. 
givin information on 
our entire fine of Commercial In- approved. 
candescent Fixtures and Exit Units. *Patent pending 


PERFECLITE 
PROOUCTS 


THE PERFECLITE COMPANY fix 
1457 East 40th Street * Cleveland 3, Ohio 

©€ Please send me The Perfeclite Data Sheet 56-C. 

C) Please send me the new Perfeclite Catalog 956. 

Name 

Address 
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Put all the facts about lighting 
glassware at your fingertips 


These 1] product bulletins from Corning make your files complete 


What kind of lighting glassware to 


use . . where and why—are 
spelled out for you. 


You'll 


fingertips when you get these prod- 


have these facts at your 
uct information bulletins from Corn- 
ing. Data sheets give you physical 
characteristics, calculations, photo- 


metric tables and charts. 


The “Commercial Lighting Appli- 
cation Guide” summarizes types of 
glassware available, suggests and il- 
lustrates where and why each type is 
most efficient. 

Be set to discuss and specify en- 
gineered lighting glassware for every 
kind of job. Send for the items you 


need, today , 


TWIN Lite 


LENS PANEL 


CORNING GLASS WORKS 61-10 Crystal Street, Corning, N.Y. 


Please send me the following material 
; “Engineered Lighting Glassware” 
; Low Brightness Curved Lens Panel 


Guide” 
Brightness Lens Panel” 


No. 83 Crysta-Lite for 12” and 24” toffers” 
“Toffler Curved Alba-Lite Ponels”’ 
Lite” ; “Square Concave Lenslites” 


OCTOBER 1957 


“Commercial Lighting Application 
; “Pattern No. 70 Low 
; “Pattern 
; “Alba-Lite in Flat Panels” 
; “Twinlite Lens Panels” ; “Fota 
; “Corning Tempered Lenslites”’ 


New sample kit con- 
tains glass 
somples, indexed for 
ready reference with 


nine 


product information 
cords attached Ask 
the Corning mon to 
show if to you. 





Title 
Company 
Street 
City 


Zone 














lf your fluorescent lamp sizes are on 


THIS LIST 


then there now are ballasts to give you up to 


One Third More Light! 
DOUBLE-LONG LAMP LIFE! 


Westinghouse 


Hl gh-EFFiciency BALLASTS 


available now for all the following lamps: 





LAMP 
TYPE 


Preheat 


LAMP 


WATTS CIRCUIT 


VOLTAGE 


4 , 
are 1-40 
40T12 — 
40T12 3-40 


2-90 

2-90 

4-90 
W estinghouse rapid start 


Hich-EFFiciency BALLASTS 


are co-ordinated to specific electrical require- 


40T12 rs 40 
40712 rs 1-40 


series * 430 ma 


ments of each particular fluorescent lamp! 


If your fluorescent lamps are on this 
list (at right) then you, too, can save 
appreciable amounts of money! — in 
lighting costs! — in prolonged lamp- 


life! 


40T12 rs 
40T12 rs 


a 


2-40 
2-40 


Series * 800 ma 
2-60 
2-60 


48T12 rs 
48T12 rs 
96T12 rs 
96T12 rs 


2 
2 


-100 
-100 


This is possible because all fluores- 
cent lampsrequire ballasts specifically 
suited to each lamp’s own particular 

operating characteristics! 
Ballasts unsuited to given lamps 
can reduce their light-output one-third! 
can often cut lamp-life in half! And 
the same is true of ballasts seemingly 
“matched” well enough but not 
manufactured up to the standards 

necessary for those included in the 

Westinghouse HIgh-EFFiciency 48T12 
BALLAST list! 48T12 
So, have your ballasts checked— at ae 72T12 
the very first good opportunity!—for all 72T12 
three of the following seals that distin- 96T12 
96T12 


guish economical ballast performance! 
J-04421 


Slimline — 425 ma 
48T12 aa 
< o. 
48T12 1. ~ 


72T12 
; 1-55 
72T12 1-55 


96T12 
96T 12 1-74 





lead-lag 





series 
72T12 
72T12 

277 y 
eerie 2-7 118 
2-7 265 y 




















This Underwriters Laboratories 
Seal means that the ballast on 
which it appears is electrically safe! 


[his Certified Ballast Manu- 
facturer’s Seal means that the 
ballast meets rigid technical 


For speciz 
Special requirement 
Mens not listed - 
_ Sted ; 
coats yews nearest Westinghouss ome 
yc bn veal Westinghouse Distrib roy 
se A estinghouse Electric Cor om’ 
» Lighting Divisio Bark. 
Cleveland. Ohio. ™» Edgewater om, 





operating requirements 


Chis Westinghouse seal means 
that ballasts so identified fulfill or ‘ 
exceed all CBM requirements! are warranted 
the distinction of inclusion on the Westinghouse 
High EFFiciency BALLAST list vet cost no 
that mav be wasting 13 vour lighting 


than ballasts 
your lamps mid-way in 


killing’ 


ervice life! Look for the Westinghouse seal! 


you CAN BE SURE...1F ITS Westinghouse 
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1957-1958 hairman—JAMES R. V Ms, At nan — Roneer W. Moxets, General 
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Directors 
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T 
x City la 
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D. WHITNEI 
P. O. Box 2 ; z . 
V ancouve ] Ch ma R. H 


Regional Vice-Presidents 


Canadian i 


Wilson Lighting & Dist ‘ 4 
shore Rd t t cn " -— wy WORTH, 70¢ Eastern Pennsylvania 
— ( _ East Central Region 
adelphia Electr o., 100 estnut St et EDMUND SAIL 
vdelphia, P , Chairman—EpwIn 1 
Lakes Regi 
Central Illinois Chapter — 
Midwestern Region 
ew - Lo pg =<g Edmonton Chapter — 
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Solving tough beam control problems 


with Kopp specially-designed glass 


Modern glass has many useful properties which 
when properly engineered provide highly- 
desirable products for industrial use. 

Kopp engineers proportion and mix these 
properties, as a chef creates a new recipe, to 
provide an innumerable family of quality 
products. They are then put through a series 
of exacting tests—some to destruction—to 
determine their maximum application values. 
Production, the same as designing, is carefully 
controlled to assure products of utmost de- 
pendability and performance. 

Through the years, our engineering depart- 
ment has developed over 1000 glass items 


a ws 


utilizing over 100 varieties of glass. Some were 
designed to concentrate a beam of light within 
a limited area, others to diffuse light over a 
broad area or direct portions of it to definite 
paths. 

Call us today about your specialized glass 
needs. Our engineering department will be glad 
to help you. 


KOPP GLASS, Inc. 


Swissvale, Pennsylvania 


BEAM-CONTROL LENSES 


e ‘4 UY = 
| yi TRAFFIC-CONTROL LENSES 


mM 
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Now you can operate two H-1 400-watt 
outdoor mercury vapor lamps from a 
single Sola Constant Wattage Ballast 


Operating advantages embodied in the Sola Constant ing performance features: 
Wattage Mercury Vapor Lamp Transformer have e Low starting current surge 
proved so desirable and practical that this type of ballast © Regulated lamp wattage and light output 
is fast becoming the generally-accepted standard for Sas : 
mercury vapor lighting installations. Now constant wat- = Open circuit protection 
tage operation plus the economy of two-lamp ballasting © Elimination of need for primary taps 
is available in a single Sola CW Mercury Vapor Lamp © No extinguishing on line voltage dips 
Transformer. e Extended lamp life 





This new design is specifically for two-lamp, outdoor For additional information on your particular appli- 
service in commercial and industrial applications of cation, contact your sales engineer listed below. He’s 
H-1 400-watt mercury vapor lamps. Its famous Constant one of a nationwide organization maintained by Sola 
Wattage Principle of operation offers users the follow- Electric Co. to provide you with prompt service. 


IN MVecuy Vigo Ov Lamp Write for Bulletin 3J-MV-244 
r\ TR worn Bn th —_ SOLA ELECTRIC CO., 4633 W. 16th St., Chicago 50 


CONSTANT voetaes TRANSFORMERS © LIGHTING TRANSFORMERS © CONSTANT VOLTAGE D 
— ELECTRIC CO., 4633 West gt ote 50, Pa.'Som Frontaco, Call R. —20- H OFF — Sesten, Mass.; C 
lif; N York, N a rancisco, Co 
; les Angeles, Cali jew oe tees phia ; Hee i, > eye Stive, 
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*George Kolbe, monager of Smithcraft's New York City team of Kolbe, Goren and Smith . . . port of the nationwide Smithcroft sales organization 


He's the man whose experience and 


G4 e e e . knowledge of lighting is backed by 
eee VU Smithcraft's highly diversified line of 


fluorescent lighting units. The ‘‘Man from 


CiVIiC —on architectural form 

shallow, good-looking ond in 
excellent taste. An extruded olumi 
num-fromed unit r A 


In addition to the CIVIC and Smithcraft'’ can suggest the new CIVIC, 


the TWOSOME, Smithcraft's for example, for interiors requiring the 


finest in * ti lighting”. h 
new developments include the very finest in “prestige lighting”. Or he 
can turn to the brand new top value 

EXECUTIVE and the FREEWAY 
ee eee oer TWOSOME for general office, store or 
45° x 45° compound shielding. You'll find all four units useful 


' ith jastic louvers, flanged . . 
Ah Sain he a » school lighting. Ask the man _ from 


to you in the planning of light- Smithcraft to show you Smithcraft's "4 





ing for today's interiors GOOD NEW IDEAS IN LIGHTING" 
Wherever good lighting is important, you'll find 


ps i a ON Macey Me Smithenaft: —*swcnica’s FINEST FLUORESCENT LIGHTING’’ 
vere wnit; shollow wi illumi 

noted, tapered sides. Provides 30 Cc H E t s EA $ 0 , MAS S ACH US E€ TT S$ 
‘S — . FPeeewee eee eaoaae 2a eee 2 ee eeee 


PLEASE ATTACH TO YOUR BUSINESS LETTERHEAD and mail to 
Smithenaft \\GHTING, CHELSEA 50, MASS. 


NAME 
TITLE CO. 
ADDRESS - - CITY cn =—=—Sl 


Please send me the monthly publication, ‘Light Side of the News", so that | can keep in 
touch with the latest trends in lighting. 
Please send me folders and catalog sheets on the ‘4 Good New ideas in Lighting” 


] Please send me the complete SMITHCRAFT CATALOG, containing data on America’s 
Finest Fiuorescent Equipment. 


FREEWAY —Modern, architectural 
corridor-lighting Totally en 
closed. Clean, simple plastic 
shielding 








Even in this big and busy railroad station Maintenance is reduced with Honeylite. 


Every 24 hours they remove more than 25 tons 


un army of 200 men to keep New York's Pennsylvania Station clean 
I 


It take 
of scrap paper, refuse and dust. An ordinary light-diffusing ceiling would be a maintenance headache with this amount of dirt 
nd dust. Not so with Honeylite! This 7,000 square foot canopy of light over the Pennsylvania Railroad’s new TV ticket sales 
ins fewer hours of tedious and expensive cleaning time. Dirt and dust just fall through Honeylite’s open hexagons 
so it does not attract dust, nor does it require de- 


Honeylite is all-aluminum, which means that it is non-static, 


ifter handling. Removing smoke stains and grease from Honeylite under normal conditions is not diffcult rinse it 


linary detergent and put it back to air dry. And, of course, all this ease of maintenance is but one of Honeylite’s advantages. 


ency in diffusing soft, even light, for ease of installation, for glare elimination, and for beauty Honeylite is unexcelled. 


HONE YLITE 


HEXCEL PROOUCTS INC 
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ALL NEW! Most versatile 


recessed lighting under the sun! 


all new 


PNG} feo]. 7.\ 


TROFFERS 


standard one foot widths 
plus 2x2, 2x4, 4x4 


Write for 
catalog sheet today. 


*Holophane licensee 


METALCRAFT PRODUCTS COMPANY, INC., Mascher and Lippincott Streets, Philadelphia 33, Pa. 
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General Electric says: 


“On the average, only 1 out of every 1,000 
G-E Fluorescent Lamps may not light.” 





C. C. Lawrence, operating 
manager, Says: 


“We installed 61,970 G-E Lamps and only 1 out of 
every 1,500 wouldn’t light! That’s 99.93% perfect!” 





ners: Galbreath Corporation—John W. Galbreath, Peter B. Ruffin 


MR. LAWRENCE is the Operating Manager of the 
Socony Mobil Building—one of New York’s newest 
and most dramatic skyscrapers—where nearly 62,000 
G-E Fluorescent Lamps far exceeded the claims 
General Electric makes for them. 


PECIFY General Electric Lamps and 

your customers can expect the same 
performance that exceeds the promise! Gen- 
eral Electric manufactures its lamps with 
such care and precision that, on the aver- 
age, 999 out of 1,000 G-E Lamps are free 
of physical defects which could affect their 
performance in service. And this perform- 
ance doesn’t stop here. Evidence: Only 373 
of the 61,970 G-E Lamps needed replacing 
during the first full year of service. That’s 
only 6 out of 1,000! General Electric Co., 
Large Lamp Dept. IE-107, Nela Park, 
Cleveland 12, Ohio. 


Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 


. aii edll 





i al 


G-E LAMPS GIVE YOU MORE FOR ALL YOUR LIGHTING COSTS 
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SCENE: THE COUNTRY OVER 


“Tough-Nut” Illumination Problems 


Solved by Sunbeam Lighting! 


multi-level commercial garage with 
Sunbeam Lighting’s 1901 Series 
open-type ‘antenna guard 
Visionaires. Staggered-pattern 
installed for optimum general illumination 


with Sunbeam Lighting’s 
HSOP3800 4° x 4’ large area 
recessed, Plexiglas shielded units 
Architecturally integrated to 
enhance interior decor 


with Sunbeam Lighting’s HL3800 

Series, large area, louver ed 

recessed Visionaires. High 
intensity »w Drightness 

mination. Balanced —for with Sunbeam Lighting’s 1100 

merchandise sales appeal Series, all-metal, luminous indirect 
minimum-maintenance Visionaire 
For demanding visual tasks 


Want the Full Story? Request Bulletins ZZ-10/1. 


SUNBEAM LIGHTING COMPANY, 777 EAST FOURTEENTH PLACE, LOS ANGELES 21, CALIFORNIA 
SUNBEAM LIGHTING CO., INC., 3840 GEORGIA STREET, GARY, INDIANA 


BETTER LIGHTING FOR BETTER VISION WITH VISIONAIRE LIGHTING FIXTURES 
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NEW EQUIPMENT DATA 


AVAILABLE WITH COUPON 


New manufacturers’ catalogs and bulletins listed below are available 

free to readers of ILLUMINATING ENGINEERING by mailing the 

coupon. Circle the numbers of those items which you want, drop in 

envelope or fasten securely to back of 2-cent postcard addressed to 
Publications Office. 


(1) FIXTURES FOR POWER GROOVE 
are described in Folder OD-685; new 
, CFI-15, -20, nd 


naires for industrial lighting. |} 


series of 


two-color folder gives complete specifica 
tior nstallation and illumination data 
ustrated. Day-Brit 


st ] ouls, Mo 


Light 


(2) REFLECTOR FLUORESCENT LAMPS 
ew and expanded line are shown in 
which sum 

ilable and dis 

ous applications 

yr various features of 


Eleetri Produets 


(3) COMPLETE FIXTURE CATALOG of 
flu scent nline and rapid-start lumi 
ide 
of company’ 

ll as lighting data : 
information. Light & Powe 


. Memphis, Tent 


(4) SOUNDSHEET, new plastic laminat: 
transiucent coustical element for over 
i ghting systems, is described in two 
or catalog sheet which shows 
ich systems, whether in exist 


ning stage 


Technical 
les report of sound absorption 
ties. Contrex Co., 


er groove or high output lamps 


(5) LUMA CEILING, company’s new il 
iminated ceiling lighting system, is de 
12-page illustrated booklet 
which shows wide variety of typical in 


seribed in 


stallations and effects to be obtained by 
ise of several different bottom types; 
complete installation and _ specification 
lata, as well as engineering information 


Pittsburgh Reflector Co., Pittsburgh, Pa 


(6) BALLAST FOLDER, “Is the UL 
Label on a Ballast Really Enough for 
You?” outlines difference between UL 
isting on a ballast, which covers safety, 
ind the CBM emblem, which is said to 
issure top lighting performance. Certi 


st Manufacturers, Cleveland, 


(7) SQUARE BOWL CEILING UNIT 
with 414,” projection is described in cata 


og page C-7 covers cast aluminum, 
weather-resisting construction and gives 

tions, lighting data, and applica 
MePhilbe n 


‘or outdoor locations 


‘o., Brooklyn, N. ¥ 


(8) OUTDOOR FLUORESCENT LUMI- 
NAIRES 2048S and 406S are featured in 
Bulletins GEC-1460 and GEC-1462 which 
descriptions, discuss 


provide complete 


ipplications, and inelude luminaire elec 
cal data, photometric data, dimension 
diagrams and recommendations for pow 
General 
Schenectady, N Y 


} eetrie Co 


Offer good for two months only 


Circle numbers wanted. Enter name and address. Clip out and mail. 


PuBLicaTions OFFICE 


ILLUMINATING ENGINEERING SOCIETY 


1860 Broudway 
New York 23, New York 


Send me items circled belou 


1 2 3 a 
9 10 11 12 


Name 
Company 
Street 


City 


4A 


State 


(9) GRID FIXTURE HANGER which is 
said to mount any fixture, cabinet or cur 
tain wall to T bar grid without use of 
tools is deseribed in catalog page which 
details SNAPEE No. 210 hanger and 
covers various features Daniel Wood 


head Co., Chieago, III 


(10) PANELAIRE, new large area lumi 
naire, is featured in two-color, four-page 
folder, with separate page of illumina 
tion data, which gives full specification, 
construction and installation data on this 
versatile lighting unit, and includes or 
dering information. Lighting Products 
Ine., Highland Park, I) 


(11) HOW TO SELECT FLOODLIGHTS, 
Bulletin GEA 6175A, in 16 pages dis 
cusses essential features of floodlight in 
stallation, operation, and application; 
provides product detail. In addition, pub 
lication gives general information on 
whole problem of floodlighting. General 
Electrie Co., Schenectady, N. Y 


(12) WIRE CATALOG SHEETS, 
revised for company’s wire an 


atalogs, effective September 


include deseriptions and specifications as 
well as new prices for variety of wire 
and ribbon. Sylvania Electric Products 


Ine., Warren, Pa 


(13) OUTDOOR LUMINAIRES of new 
fluorescent type are shown in illustrated 
eight-page folder. Unit is designed espe 
cially for lighting poster panels, store 
fronts and walls and is available in small, 
extendable units for any length applica 
tion. Folder furnishes full details of con 
struction and application. Revere Elec 
trie Mfg. Co., Chicago, Ill 


(14) PARAWING & PARALUME, new 
line of fluorescent commercial luminaires, 
are described in four-page, two-color 
folder and four accompanying catalog 
pages which give full details of construc 
tion, installation, illumination character 
isties and other important information. 


Day-Brite Lighting Inc., St. Louis, Mo 


(15) INSPIRATION LIGHTING is title 
of new catalog of commercial luminaires, 
including interior and exterior decorative 
and utilitarian units; is completely illus 
trated with lighting idea sketehes in full 
color and technical lighting information 
to assist in planning installations. Moe 
Light Division, Louisville, Ky 


ILLUMINATING ENGINEERING 





Area-lighting system of 
many moods welcomes 
office visitors at the 
New England Mutual 


Life Insurance Company 


7‘ 
Sylva-Lume 
wall-to-wall 
Wlumination 


by 
Sylvania 


You can custom-create A 
lighting designs like this... ai 
using a few standardized oa ™ 
components like this A 

Deep panels + 4 types. 


In pink, yellow tints, 
or white 


Subtle dashes of color. A warm and 
pleasant mood. Ceiling décor that 
almost seems to extend a friendly, 
“Welcome.” 


In its own quiet way, new Sylvania 
Sylva-Lume brings all this mood, and 
good lighting too, to these Boston 
(Mass.) reception rooms of the New 
England Mutual Life Insurance Co. 
It helps also to separate various func- 
tional sections of the large room area. 


Here New England Mutual uses 
only one of many possible ceiling de- 
signs. Actually, one in over 100,000 

. custom-created from a few stand- 
ardized components . . . using a track 
grid system based on 36-inch mod- 
ules. The existing designs can be 


changed overnight, if desired, by sim- 
ply shifting the viny] plastic panels 
and perforated metal baffles. 


New Sylva-Lume is a lighting sys- 
tem of unlimited designs and moods, 
for the designing man of many moods 
Developed by a creative group for a 
creative profession, it allows unlimit 
ed freedom of design. By organizing 
its elements of color, light and form. 
you can create desired pattern, tex- 
ture, and style. Write direct for folder 
of complete information 


SYLVANIA ELECTRIC PRODUCTS INC, 
Department H 1 
Lighting Division — Fixtures 
One 48th Street, Wheeling, W. Va. 


SYLVANIA ¥ 


+++ fastest growing name in sight 


LIGHTING . 
TELEVISION . 


. ELECTRONICS 
ATOMIC ENERGY 





EXTRU-LITEY 


PATTERNS 


iTS LIGHTER THAN YOU THIN 
... and that’s the way it should be! 


Like a room harmoniously decorated, where no one 


piece of decor strikes a discordant note, so fixtures 


using the new Extru-Lite Pattern R1, low brightness $7. 
panel, supply light in abundance without drawing undue aes ae | 


attention to its source 


With Extru-Lite Pattern R1, there is no distractingly 
bright glare, just an efficiently controlled light that 
surrounds you with a cheerful atmosphere. 


Kl was purposely designed as a flat shield without 

a predominant direction, so that a high degree of 

visual comfort could be achieved without monotony 

by using any combination of 1’ x 2’, 1’ x 4’, 2’ x 2’, or 2' x 4 
fixtures to create an interesting pattern of light. 


R1 gives one greater freedom in design layout. 


Whether you are considering the development 

of your own exclusively created shield or are merely 
looking for a thoroughly competent supplier 

of “standard” type panels, you will find us ready 
to cooperate in confidence and to deliver as promised. 


The Best Buy !n Sight — Fixtures Using Extru-Lite 


Phila. Office 
R. L. BOUSE 
FLOURTOWN, PENNA. 


ROTUBA EXTRUDERS, INC. _ Tel. CHestnut Hill 8-1010 Mokers of 
418 88th STREET © BROOKLYN 9, NEW YORK QUALITY PLASTIC EXTRUSIONS 


SHore Rood 8.5458 CHICAGO Office CLEVELAND Office FOR INDUSTRY 
O'Connell & Associates Jannei Plastic Sales 
2514 W. Peterson Ave. 5620 Broadway 
AMbassador 2-8841 VUlcan 3-7191 
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INSTALLATION COSTS LESS... 


with fixtures using 


Certified CBM Ballasts 


ING COSTS 








ek 














SAVE ON WIRE COSTS—for High Power Factor in 
Certified. CBM Ballasts saves your customers 
from expensive oversize wiring needed by low 
power factor equipment. Guards against penalty 
charges on light bills, too! 


KEEPS LABOR COSTS DOWN, TOO. (Low power 
factor can boost these costs as much as 65%.) 
CBM Ballasts mean fewer circuits, fewer man- 
hours needed. 


LONGER LIFE FOR CBM BALLASTS— because CBM 
specifications set a limit for temperature rise. 
This helps provide more efficient, longer, 
trouble-free service. 


PROTECTION FOR YOUR CUSTOMERS because CBM Bal- WRITE FOR 

lasts are made to exacting performance specifications; F CBM BOOKLET 

then checked and certified by ETL. And they’re also “Why High Power Factor 

listed by UL. ballasts cut your 
lighting costs” 


Seven leading manufacturers now make up 


ERTIFIED BALLAST MANUFACTURERS 


2116 KEITH BUILDING ° CLEVELAND 15, OHIO 


Participation in CBM is open to any manufacturer who wishes to qualify 
CBM-4-E 
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56% Efficiency 


GENERAL 
CHARACTERISTICS 


The SEE-WAY is an All-White 2- 
omp direct-indirect luminaire for 
surtoce or pendant mounting It's 
made of highest quality electrical 
components. All ports ore die- 
formed of 20-gauge sheet steel; 
prefinished by the Parker Bond- 
erite iron phosphote process for 
corrosion resistance. Comes in 4 


ond 8 foot sections 


.. to install PITTSBURGH’S 
NEW “SEE-WAY’” 




































































PLASTIC SIDE PANELS “SNAP” INTO PLACE 


Here is a brand new feature that will save many hours of 
installation time and greatly simplify panel removal for 
cleaning or replacement. 

Side panels are flexible diffusing ribbed polystyrene . . . 
easy to handle, ship, and maintain. Light in weight, they reduce 
the ceiling load appreciably. They also add to the appearance 
and overall efficiency of the unit 

The light from the See-Way is glare-free, comfortable, easy 
to work under. Perfect for classrooms, offices, or wherever 
visual comfort is necessary to maintain peak working efficiency 
over long periods 

See-Way's low cost makes it easy on the budget too! 


For other advantages on the SEE-WAY oe 


you ought to know about, 


WRITE ror BULLETIN M-11. 


ais si 


PITTSBURGH reri_ector COMPANY 


PITTSBURGH LIGHTING EQUIPMENT IS DISTRIBUTED BY BETTER ELECTRICAL WHOLESALERS EVERYWHERE 


411 OLIVER BUILDING, PITTSBURGH 22, PA. 
Lighting Engineers in All Principal Cities 
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B 
Here’s how ceilings made of 


BAKELITE Rigid Vinyl Sheet... 


make sales blossom 


It 
mally unaffected by moisture, corrosion 
and being light in weight, BAKEeLirt 


Beauty needs the proper setting and warping and discoloraticn. 
life-like lighting makes a difference in 
the soft, unob 


trusive light shows the flowers in their 


this florist’s sales. Here 
Rigid Vinyl Sheet is easy to install, easy 


natural colors. to remove, easy to maintain. 


Display rooms, offices, homes all bene For vour next job ew building or 


fit when translucent ceiling panels are modernization...consider the many 


BAKELITE Rigid Viny] 
This material resists cracking, 


made from advantages of ceiling lighting. For com 


Sheets 


BAKELITE COMPANY, Division of Union Carbide Corp 
lrefoil Symbol are re 


ration, 30 Ea 


rhe terms BAKELITE, UN1on Carsiwe and the 
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is nor- 


plete information, write Dept. ZW-82. 


gistered trade 


[rue color was the goal in this 40’x28’ building 
for Kallenbach Florist, Erie, Penn. 96 four-foot 
10 watt units are wired in three groups for 
individual control of lighting in separate areas 
Eight months after installation, 65 foot-candles 
ire being obtained. “Panel-Glo” Ceilings by 
Benjamin Electric Mfg. Co., Des Plaines, Il 


BAKELITE 


PLASTICS 


Si Site). 
LeF Ni i=j) 8) = 


st 42nd Street, New York 17, N. Y. 
narks of UCC, 





Pleasing Low Brightness Lighting for Bank Customers, 
Personnel and Management — by LITECONTROL 


INSTALLATION 
Winchester Trust Company, Winchester, Mass 


AREA SHOWN: Genera! bonk area 


in idea of the ethciency proved by the intensity levels reached 


i! 


ghting installation, the pho 


her who took the picture found 


nmnecessary to use any auxiliary 


lar 


with 3-lamp hxtures 
This is another example of good 


functional lighting supplied by stand- 


ard, cost-saving LITECONTROL hx 


ARCHITECT 

Hutchins & French, Boston, Moss 
ELECTRICAL ENGINEER 

Cleverdon Varney & Pike, Boston, Mass 
ELECTRICAL CONTRACTOR 

Barges Electric Co., Watertown, Mass 
FIXTURES 

Litecontrol No. 8334RS 3-lamp recessed 


fixtures, using Holophane No. 6024 acrylic 
lenses, and 3 special No. 8384S 8-lamp 
recessed 4’ x 4° fixtures with No. 6024 lenses. 
CEILING HEIGHT: 10’-0” 
FIXTURE SPACING; 8’-0” 
INTENSITY 

| | . 95 foot-candles average on top of tellers’ 
ind the bank staff and pro rently benefiting by LITECONTROI painting is . 
85 foot-candles average throughout room 
at working level! 


rightness is very, very low tures. Ir happens to be a bank instal 


strain on the eyes, eases paper lation but it could be a school, othce, 


nd minimizes errors) by cus store or plant all of which are cur- 





everywhere 


1 very comfortable interior. The equipment 


efhciency of the illumination is 


LITECON TIROIL Girtures 


KEEP UPKEEP DOWN 
LITECONTROL CORPORATION, 34 Pleasant Street, Watertown 72, Massachusetts 


DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 


OESIC NERS ENGINEERS AND MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT 
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American Type Founders Co., Inc. saves $6050 every two years at their modern 


main plant in Elizabeth, 


ment Plan to change over 


New Jersey 
11,000 lamps and overhaul over 5,000 fixtures. 


uses Sylvania’s Group Replace- 


saved regularly by American Type Founders 
with Sylvania’s Group Replacement Plan 


American Type 
Founders Co., Inc 
estimate a regular 
saving of $6050 over 
former lamp replace- 
ment and fixture main- 
tenance costs with 
Sylvania’s Group Re- 
placement Plan. 

This major saving is on labor alone 
employed to change over 11,000 Sylvania 
fluorescent lamps and to completely 
recondition over 5000 fixtures every 2 
years. ATF also enjoys the additional 
advantages of greater lighting efficiency, 
increased production, less work interrup- 


SyLVANIA ELectric Propucts INc. 
Lighting Division, 60 Boston Street, Salem, Mass. 
In Canada: Sylvania Electric (Canada) Ltd. 
Shell Tower Building, Montreal 


SYLVANIA ¥ 


.+-the fastest growing name in sight! 


LIGHTING + RADIO - 


TELEVISION «+ 
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ELECTRONICS 
ATOMIC ENERGY 


tion, and improved employee morale. 

These major lighting economies are 
largely due to the service life, the quality, 
and the improved maintained brightness 
of Sylvania fluorescent lamps. 

For example, when ATF initiated 
their Sylvania Group Replacement Plan, 
lamps were changed annually. ATF 
found that in actual operation Sylvania 
fluorescent lamps were exceeding their 
Rated Life of 7500 hours, because of the 
minimum on-and-off cycles in effect. 
Consequently, it became possible to 
adopt a 2-year replacement plan. Burn- 
out records showed a rate of less than 
20°, over a two-year period! 


SYLVANIA ELECTRIC 


Your local Sylvania Representative will 

be glad to discuss your plant or office 

lighting equipment and maintenance 

practices. Without obligation, he will 

demonstrate how you, too, can cut light- 

ing costs with the right lamps—selected 

from Sylvania’s complete line of fluores- 

cent, incandescent and mercury-vapor 

lamps—and a Group Replacement Plan 

based on your particular requirements. 
Call your Sylvania Representative, or 

send today for a Free book- 

let about the practical and 

important economies 

of a Sylvania Group 

Replacement Plan. 


ain... COUPON TODAY-—— 


Propucts INc 
Lighting Division, Dept. 7L-3510, Salem, Mass 


Gentlemen: I'd like to know more about the Sylvania Group 


Replacement Plan and how it can cut lighting costs. 





Company__ 





Address 





City 


Zone 








| 

| 

| 

| 

| Name 
| ame_ 
| 

| 

! 
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these 


SQUARE RECESS UNITS 
with Holophane and Corning lenses for 


Intensive, Diffusing, Concave, Convex, ' 
Focusing and Asymmetrical distributions. 7 SUVER BOWL DIFFUSING fixtures 
in 4° x 4° and 2’ x 4 sizes with the 


amazing GRATELITE Louver Diffuser*. 


ALZAK PIN-HOLE 
RECESS LIGHTS 


For intense 
downlighting — THE ROTATORS 


100 watt to 1000 Both EYEBALL (shown) and CONCEALED 
watt sizes in Gen- rotator. Adjustable recess downlites for 


eral Service and Silver Bow! lamp types. PAR and R-lamps. 


LONG BOY ELLIPSE 
Surface luminaire 
(also available in recess 
CORRIDOR PRISMATIC units). Gives narrow, high 
RECESS FIXTURES intensity beom for in- 
Three types for 24:1 door or outdoor mounting, or for accent 


and 1:1 ratios. lighting. 


These and many, many more 
incandescent fixtures are included in BABY RECESS LIGHTS 
For directional markers, 


this new Brascolite Catalog by Guth. ROUND CONCAVE RECESS night fights, other mini- 


4 com slete working tool. it contains a . . mum intensity installations. 
' | , f ; Also available with Flot or Prismatic Narrow beam or drop-lens types. 
all information needed to figure any gloss, ond with metal concentric rings 


. . . or open types. 
incandescent lighting job. © 


ne = GRATELITE INDIRECT 


Write on your . 2 Pendant Type 
letterhead f a | For luminous indirect lighting in 
etternhead tor é schools, stores and offices. Some- 


your compli- ALZAK HINGED thing new... and beautiful! 


mentary copy. cS" r)) GLASS Drum Units 
{ . 7 . Hinges on concealed chain for easy * GRATELITE 


Louver Diffuser ® 
relamping ond cleaning. vu. —— teh hp ay Sey 
dion Potented , No. 245. 





THE EDWIN F. GUTH COMPANY 
2615 Washington Bivd. « St. Louis 3, Mo. 
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Behold! My New Name 
SEEMORBE 


In response to my pleas for a name, 
many splendid suggestions were 
presented. After much thoughtful 
consideration, | have chosen the 
name ‘“‘Seemore’’, submitted by 

MR, WILLIAM J. MAGILL 

lighting Consultant 

Southern California Edison Co 

P. O. Box 410 

Long Beach 1, California 
lo Mr. Magill, and to the others 
listed below, whose Suggestions 
were also deemed worthy of re- 
ward, I am dispatching a bottle of 
Metaxa—that most excellent Greek 
brandy. My warmest thanks to all 
of you who so kindly assisted in 
my quest for a name. 

MR. A. E. BRUNER 

Lighting Specialist 

The Electric Supply Co 

128 Walton St., N.W. 

Atlanta, Georgia 

MR. R. S. SMITH 

Consulting Engineer 

3230 Ave. “J” 

Fort Worth, Texas 

MR. JACK PARSONS 

IIluminating Engineer 

Niagara Mohawk Power Corp. 

Buffalo 3, New York 

MARY MacD. TRACY 

Eaton W. Tarbell! & Assoc., Inc., 

Architects 

173 Exchange St. 

Bongor, Maine 


CP rascal 


THE EOWIN F. GUTH COMPANY 


2615 Washington Biva. ¢ St. Lowls 3, Mo 
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Continued from page 15A 


Student Membership Committee 
Established 


Council es lisher f ew comn 
Student embershi have a_ bre 
ident member 
Student Branches 
nd in general developing 
idvantageous liaison between LE 
the students and fa 4 
engineering, lilumination, 
and other related’ studies 
John O. Kraehenbuehl was 
chairman. The new committes 
trom 
l'ask ommittee of Student 
irrock, Chairman, 
final report and reco 


Certified Lighting Program 
Issues Printed News Letter 


the Certified 
ir-page printed 
ritled the Inter 
heation is available 
National Lighting Bureau, 155 
Street, New York, N. ¥ 


rtified Lighting Bureau 


ful tips are also solicited, witl 


silver tie clip offered for suitabl 


New York Chapter, A.1.D. 
Becomes N.S.1.D., Inc. 


The New York Chapter of the Ameri 
can Institute of Decorators, Inc., an 
nounces change of the name to the Na 
tional Society of Interior Designers, Ine 
Headquarters of the organization are at 
50 East 57th St., New York 22, N. Y. 








Two executives of the Crouse-Hinds 
Co., Syracuse, N. Y., have been promoted 
to jobs of greater responsibility. Albert 
H. Clarke, former Vice-President for 
Engineering, has been named Vice-Presi 
dent for Manufacturing. Succeeding him 
in his old post is Russell P. Northup, 
formerly Commercial Vice-President for 
Condulet Sales, who will supervise the 
company’s product research and develop 


ment programs. 


Appointment of three regional sales 
managers for its Chicago, Eastern and 


Southwestern regions has been announced 


Continued on page 44A) 
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Put Business in a Better x Light 
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by Curtis Lighting Inc. Frank J. Bernd 
has been named to the Chicago region, 
with headquarters at the company’s plant, 
6135 W. 65th St. Fred A. Stewart will 
manage the Eastern region from the 
firm’s New York City office at 60 E. 42nd 
St. Earl I. Dinsmore, as manager for 
the Southwestern region, will be located 
at 4723 N. Central Expressway, Dallas, 


Texas 


Three new appointments in the Light 
ing Sales Department have been an 
nouneed by Corning Glass Works. In a 
newly created position, William F. 
Crosby will serve as field sales manager 
of the department. Clarence W. Clark- 
son and Arthur R. Jaeger have been ap 
pointed product specialists, Mr. Clarkson 
for commercial lighting applications and 
Mr. Jaeger for street lighting and resi 


dential lighting 


Election of Edward H. R. Blitzer as 
president of the American Home Light 
ing Institute, Chieago, has been an 
nounced Mr Blitzer, president of 
Lightolier, Jersey City, N. J., sueceeds 
Robert W. Minett, Jr., marketing diree 
tor of the John C. Virden Co., Cleveland, 
who had served two one-year terms. Vic« 
Presidents eleeted are Alfred M. Rosen- 
blatt, executive vice-president of Globe 
Lighting Products, Ine., Brooklyn, N. Y 
ind H. Leslie Gould, assistant to th 
president of Imperial Lighting Products 
Co., Latrobe, Pa Eugene Berman, 
president of Leader Lamp Mfg. Co., New 


York, was elected secretary. 


The Artopoeus-‘Smith Co., Box 145, 
Bay Village, Ohio — principals, John 
Artopoeus and William Smith — is now 
representing MePhilben Lighting Co. in 
northern Ohio. They are replacing Louis 


Wagm r, who recently passed away 


John B. Munson has been named sales 
manager of wiring devices for the Bryant 
Electric Co., a wholly owned subsidiary 
of Westinghouse Electrie Corp. Mr. Mun 
son replaces Clyde W. Foster, who at 
his own request has been transferred to 
Chieago as manager of the midwestern 


region. 


Chas. K. Ramond Co., manufacturers 
representatives, 1021 Carondelet Bldg., 
New Orleans, announce the appointment 
of D. W. Hawkins as lighting specialist 
Mr. Hawkins will cover the states of 
Louisiana and Mississippi and the cities 
of Mobile and Pensacol: 


Luminous Ceilings Ine. has added five 


representatives to its sales foree. These 


are W. J. Childers, 6530 Tulip Lane, 


«46A) 
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Lighting Standards and Sign 

Spans by P&K blend into that 

pleasant “Florida Look” on the 
Sunshine State Parkway 


An outstanding example of distinctive design and 
far-sighted planning, the Sunshine State Parkway 
may well be a model for many future traffic arteries. 


From start to finish, the accent was on beauty, safety 
and economy, generously sprinkled with welcomed 
originality. 


Naturally, modern thinking demanded modern mate- 
rials. Clean, bright, lightweight and strong P & K 
aluminum products were specified and installed wher- 
ever possible...from lighting standards to over-the- 
road sign spans. No rust, no painting, high resistance 
to corrosion...and no maintenance, despite the char- 
acteristic sea air of healthful Florida. 


Write for the latest P & K catalogs on highway light- 
ing and traffic control products...and use the P & K 
planning and advisory services without obligation. 


PFAFF & KENDALL 


84 Foundry St., Newark 5, New Jersey 


; 


> eh 7) i? i a sell 
an . J 


a 


ee 


. 


P & K SEAMLESS TAPERED ALUMINUM LIGHTING STANDARDS ARE 
INSTALLED AT ALL INTERCHANGES AND SERVICE AREAS. P & K 
SIGN SPANS HELP GUIDE MOTORISTS ALONG ENTIRE PARKWAY. 





Continued from page 444A) 


Dallas, Texas; R. A. Putterman, 4101 


lighting design . : San Jacinto, Beusten. Texas; William 


Frank, 520 Hyman Dr., New Orleans, 

by La.; L. S. Reed & Co., 1108 Lawrenes 
St., Denver, Colo.; and John G. Gaines 
and John G. Gaines, Jr., 455 Westport 
Rd., Kansas City, Mo. 


Don Herdrich and George Charuhas, 
formerly with Efengee Electrical Supply 
Co., announce the formation of Queens 
Lite, Inc., with offices at 316-318 N. Lake 
St. Mundelein, Ill, wholesale lighting 
distributors in upper Illinois and lower 
Wisconsin. 


Dr. William L. Everitt, dean of th 
College of Enginering of the University 
of Illinois has been awarded the Ameri 
ean Institute of Electrical Engineers’ 
Medal in Electrical Engineering Eduea 


tion, for outstanding service as a teacher 


CAST ALUMINUM QUALITY in the field. Dean Everitt received the 


honor at the Fall General Meeting of 
The gleaming satin finish of these mcPhilben directional units will A.LE.E, October 7 

blend with the interior door and window frames of the handsome new 
Philadelphia Sheraton Hotel. Invisible hardware permits flush 
installation so necessary to streamlined modern decorating. Solid ened Wlestele Guess Ca. dictelbdters 
cast aluminum construction assures permanent maintenance-free '= Gen Francisco, Santa Rosa and San 


operation. Hinged access doors provide for easy relamping. Carlos, Calif 


John S. Kinnaird has been named 


Lighting Division Manager of the Na 


Most mcPhilben directionals are available in white, red and green 

color combinations with a range of lettering sizes to meet all fire code 
regulations. Auxiliary lampholders suitable for proper circuiting of astm pom hr mates Soutien. 
emergency lighting systems may be specified. Bert W. Stiles, Rocky Mountain Section 


Deaths 


Ask your mcPhilben representative for individual specification 


31a 


sheets. Consult Sweet's Architectural File =~ or write to 
mePhilben Lighting Co., 1329 Willoughby Avenue, Brooklyn 37, N. Y. OOKS AND 


PAMPHLETS 








Encyclopedia of American Associa- 
tions, published by Gale Research Co., 
1116 Book Tower, Detroit 26, Mich. $15 
with supplements. 

A supplement to the directory of asso 
ciations has just been issued, listing 900 
national associations, societies, organiza 
tions and labor unions. These listings 
bring to a total of 5947 the number of 
organizations covered. Each listing in 
eludes the national headquarters, execu 
tive secretary, number of members, 


founding date, and a brief description of 








the activities and purpose. 














Product Research and Development, 
published by the Franklin Institute Lab 
oratories, Benjamin Franklin Parkway 
at 20th, Philadelphia 3, Pa. No charge. 

This 20-page booklet describes the 


Philadelphia Sheraton Hotel services offered by the Franklin Institute 


Laboratories in product research and de 
Another Outstanding Building Featuring mc Philben Lighting 


Architects: Perry, Shaw, Hepburn & Dean; Electrical Contractors: Keystone Engineering Corp. 
Engineers: Slocum & Fuller; Distributor: Standard Wholesale Supply Corp. 


velopment, listing specific areas in which 
they are staffed and equipped. 
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characteristics 


Light Up and Get More Fun Out of 
Life, published by Channing L. Bete Co., 
Ine., Box 506, Greenfield, Mass. Singlk 
opy, 15¢e; quantity prices from 10e to 7 
irying with quantity 


ga } 


t ge home 


This 16 
is intended for consume 


introduc 


Should Your Child Be an Engineer, 
lal from the Ne York Life Insu 


Institute of 
told to Osear Schisgall 


; 


inities n € 


oppor 
career in the field. 


Help Yourself to Lighter Desk Work, 
available from Westinghous« Electric 
Corp., Lamp Division, P. O. Box 388, 
Bloomfield, N J Single copies, no 
charge; quantities at $1.50 per 100 

This folder illustrates various methods 
of lighting desk and table areas for stu 
dents’ homework. It contains 13 photo 
graphs showing right and wrong lighting 
irrangements and sketches of various 
types of portable reading lamps with 


measurements of proper distances. 


The Closing College Door, published 
by the Council for Financial Aid to Edu 
cation, Inc., 6 East 45th St., New York 
17, N. Y. Single copies free. 

This booklet outlines the problems and 
causes of overcrowded classrooms and 
laboratories, makes predictions for the 
future and suggests ways to ameliorate 


the condition. 


Footeandles in Modern Lighting 
Practice, available from the General 
Electric Co., Large Lamp Dept., Cleve 
land 12, Ohio. 

This 16-page booklet discusses the 
higher levels of illumination prevalent ir 
commercial and industrial areas today, 
and gives suggestions on lighting levels 
for various types of interior and exterior 


installations. 
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neur way to assure perfect illumination . . . specify 
formed 


VINYL vis onesie PANS 


available from leading fixture manufacturers 
Formed Vinyl Light Diffusing Pans offer 

many advantages over all other commonly-used 

shielding materials. More and more manufacturers are using 

these Pans in their lighting fixtures. Here are the reasons why: 


UNIFORMITY. Chief among these is the 
fact that formed Vinyl Pans are completely uniform — 
assuring even light transmission over flat 
and curved areas. Uniformity as to color is 
also assured. Formed Vinyl Pans show 
no change in color after many years of service. 


SAFETY: Formed Viny! Pans are UL-listed 
for use under sprinklers. They will not support 
combustion, and will soften and fall out well in 
advance of sprinkler release temperature 
of 165°F. 
COST ADVANTAGES. Expensive 
dies are eliminated by the forming process 
and an almost limitless number of designs 
can be produced with extreme economy. 


* 


Division Pioneer Plastics 


26 Howley Street, Peabody, Mass 


neup! FREE miniaturized 
SAMPLES of formed 
VINYL light diffusing pans 


See for yourself! Check the 
uniformity of light transmission 
and color, the typical designs 
possible, in these 4 
miniaturized sample Pans. 
Simply fill out and attach 
coupon below to your letterbead 
to request these 
free samples. 


ee Please send me the 4 miniaturized samples of 
formed Vinyl Light Diffusing Pans, and a listing of 


fixture manufacturers who offer Pans of this type. 


*Com plete list of 
fixture manufacturers 

offering formed 
Vinyl Pans available 


company 
address 





rman James J CARD Independent 
( om pa bA ect _ . 220 W. Ist St 


1.E.S. Local Officers Tar Heel Section— Southeastern Region 


San Jose Chapter — 
South Pacific Coast Region 


M G } + 
‘ Tennessee Valley Section -— 


Gr ' M ' West South Central Region 


Southeast Florida Section — 
Southeastern Region 


Southern California Section — 
South Pacific Coast Region 


In lighting 


a religious 

adif tt Southern Colorado Chapter 

earrice re Inter-Mountain Region 

light meter o , I aT OHNS *nebl ect Twin Ports Chapter — Midwestern Region 
PI , -ueblo, Cok Chairman—Parker Low! Minnesota } 


is almost 


useless 
Because here sewennse River Chapter — 

Southeastern Region Utah Section — Inter-Mountain Region 
it is obvious ch Chairman — FREDERICK BATES, Bat 
that emotional 
effect —the 
feeling you 
create — Is 
more important 
than footcandles 
(Century's lighting 
instruments 
are engineered 
to meet the 
necessities of 


creative work.) 


CENTURY 
LIGHTING, INC. 


WEST 43rd ST 
NEW YORK 36, N. Y 
820-40 BERKELEY ST 
ANTA MONICA, CALIF 

? N.E. 129th ST 
N. MIAMI, FLORIDA 


Oo f Americe 


PREPARING for the trotters and the pacers. The current season at Roosevelt 

Raceway, Long Island, N. Y., is conducted under 100 footeandles on the track. 

Lighting system uses inverted aluminum troughs, and was designed by Adam 
Kopf of Sears & Kopf, Consulting Engineers. 
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Vancouver Island Chapter — 
Pacific Northwest Region 


ch rman JOHN MORRISON Sir 


Gregor, 101 Longley St Victor 


etary WALTER I Beek, B 
Ltd., 820 Pandora Ave., V 


Virginia Section — East Central Region 
Chairman J. SHELTON RAGLAN 

ctric & Power Cx P.O. Be 

md, Va 
Secretary WARREN G CORNELIA 
Riverside Drive, Richmond, Va 


Western Michigan Section — 

Great Lakes Region 

Chairman D. A. HARPER, Ge 
Supply Co 5 Fulton, W., Gr 
\ 

Secretary Lewis L 
sumers Power OCo., 821 Hastings 


» City, Mich 


NURNBEI 


Western New York Section — 

Great Lakes Region 

OGhairman Leo P. GAUTHIER, Sy) 
tr Products In 407 Jackson Bldg 
alo, N. ¥ 

Secretary Wrt.iamM P. ACKENDORF, N 
Mohawk Power Corp., 535 Washingt 
tuffalo, N. Y 


Winnipeg Chapter — Canadian Region 

Chairman D. A. BuCKLER, Green, Blanker 
stein Russell Assoc 222 Osborne St 
North, Winnipeg, Man 

Secretary HAROLD GOODMANSON 65 


ney St., Winnipeg, Man 


Yankee Chapter — Northeastern Region 


Chairman Joun K. Frencn, Electric Suy 
I & Repair Co., 164 Wahconah St., Pitts 
field, Mass 

Secretary Bart. D. Barry, J5 
Mass. Blectric Co 65 State St 
Mass 


1.E.S. Technical Committees 
(Continued from page 20A 

Guide for Photometric Testing of Floodlights 
of 10-160° Beam Spread 

J. 8. Franklin, Chairman, General Elect Ce 
Outdoor Lighting Dept., Hendersonvilk 
Guide for Photometric Testing of 
Fluorescent Lamps 

A. W, Weeks, Chairman, Char 

Works, 330 Lynnway, Lynn, Mass 

Guide for Photometric Testing of 
Fluereseent Luminaires 

G. A. Horton, Chairman, Westinghouse 

tric Corp., 1216 W. 58th St., Cleveland, Ohix 
Guide for Photometric Testing of Outdoor 
Flucreseent Luminaires 

J.S. Franklin, Chairman, General | 
Hendersonville, N. C 

Guide for Photometry of Searchlights 

A. E. Krawcek, Chairman, Crouse 

Syracuse 1, N. Y 

Guide for Reporting Lighting Equipment 
Engineering Data 

E. H. Witte, Chairman tjenjamin Electric & 
Mfe. Co., Des Plaines, 11) 

Guide fer Use of Photoelectric Portable 
Photometers 


G. A. Horton, Chairman, Westinghouse Ele 
tric Corp., 1216 W. 58th St., Cleveland, Ohio 
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“Sure, | put in 


/ CHAMPION 


”: 
f Fluorescents 


...A good job 
deserves the 


best lamps” 


CHAMPION LAMP WORKS 


Lynn, Massachusetts 
A DIVISION OF CONSOLIDATED ELECTRIC LAMP Co. 
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NEW FROST-WHITE shields defy destruction. Bend them like this or 
jump on them. They won't shatter. Breakage in shipping and hand- 


ling is thus minimized. 


NOW USE THINNER SECTIONS, 
CUT SHIELD COST WITH 
SHEFFIELD FROST-WHITE* STYRENE 


sign thinner lighter [ ne si ls for fluorescen 


i | 
tneir cost without risk | K¢ . c breakage or pre 


ration'' 


des 


Shefheld’s new FROST-WHITE styrene shields are practically in 
tructible. They have 5-6 times the resiliency and light stability better 
than regular styrene shields. They show no excessive discoloration after 


1.000 lighting 


hours of use 


h made of an impact grade ol polystyrene, they Nave a bright, 
initial color and high light transmission. And their velvety surtace 
absorbs stray light, cuts out eye-straining reflections. Their cost’ 


same as regular styrene shields of equal weight!! 


FROST-WHITE shields open new design possibilities — especially for 
“lern snap-in panels and diffusers. If you have not investigated these 
ique diffusers yet, we will be glad to supply complete details. Write 
it Shefheld Plastics, [In Dept L-B. Shefhield, Mass 


Precision Engineered Rigid Plastic Extrusions 


HEFFIELD PLAsTics 
SVS 


INC. 
SHEFFIELD, MASS 





EMPLOYMENT 
OPPORTUNITIES 








DESIGNER DRAFTSMAN 


Experienced in lighting fixture design and lay 
out for commercial and institutional use. Ex 
cellent opportunity. Submit full resume, back 
ground, salary, ete. All replies held strictly 
confidential. Address 30x 05, Publications 
Office, IUluminating Engineering Society, 1860 
Broadway, New York 23, N. ¥ 


SALES REPRESENTATIVES 
WANTED 


r ‘ 
Iwo erritories 


anufactur 


LIGHTING SALES 
REPRESENTATIVE 
To al » are ts, engineers wholesaler 
ontrack et omplete line of commercia 
and = industria or ent and neandes 
ting equipment sold throug? electrica 
lesalers only Progressive sales and ad 
ertising pol ommission basis, Ohio, Nort 
Carolina, Sout ina, Georgia and Florida 
now open omplete resume including 
nes now ried Address Box 316, Put 
Office minating Engineering Society 
Broadway ew York 2 N. ¥ 


MANUFACTURERS’ 
REPRESENTATIVES WANTED 


Ex} working with engir 


LIGHTING SALES ENGINEERS 
N. Y. manufacturer desires lighting sales en 
gineers with following among architects, engi 
neers. distributors, etc. Quality line of com- 
mercial and institutiona! lighting fixtures. Holo 
phane licensee. Nationa! distribution. Many ter- 
ritories open. Forward complete resume. State 
nes now arried s x ‘ I 8-17 Zatl 


Ave Woodside 77 N 


COMMERCIAL LIGHTING SALES 

Curtis Lightis 1 Chicago, Ill manufac 

turer of fine at é isively designed light 

ing equipment ae ive opening in New 

York City Co P our v York City fice 
¢] : t ford 77-9242 


REPRESENTATION AVAILABLE 
now in sales with excellent following 
Wester Massachusetts De 
Box 319, Publications 
Illuminatir fk ee r Society, 1860 
troadway New } 





CORRECTION 


In the Litecraft Manufacturing 
Corp. ad which appeared on 50A in 
vur September issue, the correct 
credits for the Roose velt Raceway 
installation should have read: archi- 
tect. Arthur Froehlich, A.LA.: elee- 
trical contractor, Fishbach & Moore, 
Inc.; general contractor, Geo. A. 
Fuller Co 
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Look For The Label 


identifying Manning lighting. 
It means the design is original, 
the fixture was manufactured 


to finest engineering stand 


ards, the basic materials and An Inconspicuous 


finish were made for lasting 


satisfaction Light Source eee 


. describes Wiley’s new Zephyrs. Their beautiful 
Request FREE trod unadorned lines harmonize so well with amy decor 


tional catalog AT or that you're unaware of the source of light. Their wafer- 

t r to! . 
cage teres. Peas sta like thinness makes them ideally suited to installa- 
A on your letterhead e 
tions where recessed fixtures cannot be used. 





They may be arranged end to end, side by side to 
form squares, rectangles, borders. They may be mount- 





ed flush or suspended. You may have your choice of 
shielding: louvered (molded one piece polystyrene 
grid, metal egg-crate) or glass (Corning flat or curv- 
ed lens). 

Erection is simple, requiring only minutes. Patent- 
ed E-Z servicer simplifies maintenance. Fixtures meas- 
ure 12” x 48" and are only 314" deep. E.T.L. certified 
electrical components are used 








PIONEERS IN 
R.A. M A y N | s G co. R&W eta INC. —Fiuorescent tiGHTING 


DEARBORN AND BRIDGE STS. BUFFALO 7, NEW YORK 





y rere = SPECTRA BRIGHTNESS 


Men ey) *» SPOT METER 


Who 


Spectra Meter Now Used by: 


Lighting Engineers 
Still Photography 
High Speed Photography 
Aircraft Industry 
Electric Utilities 
Architectural Firms 
Motion Pictures & TV 
Street & Highway 
Special Features of Standard Model: Departments 
Model Work 
Extreme Sensitivity Range Human Engineering 
Direct Reading in ft-l 
Locking Micreammeter 
bo a ‘. § ad ic v Focusing 5’ to oc DIRECT READING! All 
Ven TS $7, pool Small Angle operators will obtain the 
ATICON pLastic sweets on MOLE? same reading of the bright- 
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Special Computer for exposure determination also 
available. 





Write for descriptive literature, complete specifi- 
cations and information applying to your par- 


SAMPLE QUART CONC ONLY $3.85 ticular field to: 


SAMPLE GAL. CONC ONLY $8.50 
30 GAL. CONC Gal. @ $6.00 PHOTO RESEARCH CORP 
All FOB Chicago. Lower quantity costs 837 N. CAHUENGA BLVD. 


MERIX CHEMICAL CO., Dept. IE-07 HOLLYWOOD 38, CALIF. 
1021 E. 55th St., Chicago 15, Illinois 
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High bay lighting with Abolite 
is easier on the eyes 


@ In high bay lighting, Abolite open-top units eliminate 
uncomfortable contrast of bright lamps against dark back- 
ground. 18% of the light is directed upward through 
Abolite’s open top, washes out the deep shadows, gives lamps 
a soft background. 35° shielding of the lamp practically 
eliminates glare. 

Open-top design also gives Abolite high bay units a self- 
cleaning action. Air circulates through the fixture, sweeps 
the reflecting surface clean, reduces lamp operating tempera- 
tures. As a result, lighting efficiency remains high, lamps 
last longer. 

There are three Abolite uplight units for 
high bay lighting: 18" and 24” diameter 
Alzak fixtures for use with 400 and 1000 
watt mercury lamps and 18” Alzak fixtures 
for 500 watt incandescent lamps (ideal for 
gymnasium lighting). For full details, write 
Abolite Lighting Division, The Jones Metal 


Products Co., West Lafayette, Ohio. 


ABOLITE 
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latest RLM book yours without cost! 
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Word's of Specifications 


Covering the HIGHEST Industrial LIGHTING STANDARDS in RLM History! 


From incandescent to fluorescent . . . from 
porcelain enameled Dome Reflectors to 
latest 20—30°;, Upward Light porcelain 
enameled fluorescents ... these RLM Speci- 
fications are the highest in history! In fact, 
today’s RLM minimum standards are higher 
from both important standpoints: quality 
construction, as well as quality lighting. That 
is why the RLM Label on lighting equipment 
today is the buyer’s assurance of outstand- 
ing industrial lighting advantages such as 
are listed here. 

For each rim-labeled unit it takes over a 


thousand words of quality specifications to 
cover the basic, nationally-accepted mini- 
mum standards for efficiency, performance 
and basic construction. In all, there are 10 
types of industrial lighting units for which 
RLM Specifications have been developed. 
With each specification running over 1,000 
words, that makes a total of over 10,000 
words of specifications! You'll find them all 
in the latest rtm Specifications Book. For 
your complimentary copy, use the coupon or 
write: RLM STANDARDS INSTITUTE, Suite 823, 
326 W. Madison St., Chicago 6, IIL. 





Highest Industrial Lighting Standards 
in RLM History assure these advantages: 


Higher light output « Lower-cost installation 
Better protection against glare 

More seeing comfort « Easier re-lamping 
Increased brightness control 

Reduction of light loss 

Safety from electrical hazards 

Protection against rust and corrosion 


RLM Standards Institute, Suite 823, 326 W. Madison St., Chicago 6, Ill. 
Please send free RLM Specifications Book. 
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PRISMOID GRATELITE*THE NEW PRISMATIC 
LOUVER-LENS FOR LIGHTING FIXTURES BY 

THE EDWIN F. GUTH CO., 2615 WASHINGTON BLVD., 
SAINT LOUIS 3, MISSOURI 


TOO BEAUTIFUL FOR WORDS! 


*TM Reg. U.S. & Can. Pats. Pend. 





